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Have you tried the Acrohalor 


in treating 


secondary invaders 


of the Common Cold? 


Let us make this point clear at the beginning. 
We do not recommend penicillin powder in- 
halation therapy with the AEROHALOR asa cure 
for the virus cold. It is not. But Krasno and 
Rhoads! have some interesting observations: 
“The course of ordinary colds is strikingly 
shortened by prompt use of the penicillin dust 
inhalation. We have no illusions that it is effec- 
tive against virus that initiates the common cold 

or any other viruses.” 
The authors also report: ““We are fully aware 
that the etiologic agent of the common cold is 
probably not a penicillin-sensitive organism. 
Secondary invaders undoubtedly account for the 
accentuation of the initial symptoms and in most 
instances for the more serious complications. Dramatic 
results often are seen in those patients in whom the cold 

has been hanging on.” 

As to the therapeutic effectiveness of inhaled penicillin 
dust, Krasno and Rhoads state ‘“‘with assurance” that 
“bacterial infections of the nasopharynx, para-nasal sinuses, 
nasal mucosa, larynx and trachea of fairly recent origin, 

respond well to this form of treatment.” 
The smoke-it-like-a-pipe therapy afforded by the 
AEROHALOR is Convenient and effective. For the complete 


story, write for comprehensive literature to Abbott 
Abbott Laboratories, North Chicago, Illinois. 


Aecrohalor’ 


(ABBOTT'S POWDER INHALER) 


AFROHALOR comes assembled with detachable mouthpiece. Eas- Trade Mark for Abbott and 
ily interchangeable nosepiece included in package. Disposable Arronator Cartridge patented in U.S. an Dedbasahe oo Countries 
Arronator®* Cartridge containing 100,000 units of finely pow- 1. Krasno, L., and Rhoads, P. (1949), The Inhalation of 
dered penicillin G potassium is prescribed separately—three to Penicillin Dust; Its Proper Role in the Management of Res- 
an air-tight vial. piratory Infections, Amer. Prac., 11:649, July. 
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This new manual for physicians, surgeons and physical therapists presents the 
physiological basis for and the technic for the therapeutic exercise of muscles to 
restore them to maximum functional efficiency. 


It applies such corrective exercise to the aftercare of fractures; other injuries of 
muscles, bones and joints; and the aftercare of orthopedic surgical patients. It 
describes in detail its particular value in the treatment of poliomyelitis and in chronic 
neurological disorders such as multiple sclerosis, Parkinson’s disease and hemi- 
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It discusses the highly satisfactory results which have followed use of such exer- 
cise in the rehabilitation of arthritic patients, and in treating industrial injuries as 
well as athletic injuries. 
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ing manual for technicians. All technics are illustrated and described. 
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treated cases 
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Pulaski, E. J.: Ann. New York Acad. Se. 53:347 (Sept. 15) 1950. 
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Dosage: 2 Gm. daily by mouth in divided doses q. 6 h. is suggested for most 
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higher daily doses (3 to 6 Gm.) should be used. Treatment should be 
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acute symptoms subside. 
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A RAPID X-RAY DIFFRACTION METHOD FOR THE DETERMINATION 
OF QUARTZ IN INDUSTRIAL DUSTS 


LAWRENCE L. SCHMELZER, B.S. 
BERKELEY, CALIF. 


ETHODS for determining quartz in industrial dusts have received much atten- 

tion for many years. Practically all the tools and technics of analytical 

chemistry and of mineralogy have been used in one or more of these methods, a 

number of which are soundly conceived and are used routinely by many laboratories. 

They have, however, some shortcomings that limit their usefulness, a fact recog- 
nized by many analysts. 


The petrographic technic has long been used in the field of mineralogy for the 
identification of mineral species. Basically, it depends on the effects of various 
crystals on light, both normal and polarized, and requires the use of a special type of 
microscope for the observation of these effects. Faust' has described such a 
microscope. This technic has been adapted to the quantitative determination of 
quartz by Foster and Schrenk * and by Williams.* This technic, while theoretically 
sound, falls heir to difficulties which seriously limit its application. Special tech- 
nics are necessary to analyze samples containing particles smaller than 10 microns, 
while particles smaller than 2 to 5 microns do not lend themselves to analysis 
by petrographic methods. As stated by Hamlin,* quartz particles under 3 microns 
in size are of greatest significance from the standpoint of producing pathological 
conditions. It can be seen, then, that the most serious quartz hazard cannot be 
readily evaluated by petrographic examination. Foster and Schrenk? have sug- 
gested a method for dealing with this problem, but their method is based on two 
assumptions and on a theoretical consideration of particle size distribution. Inas- 
much as industry very often uses size-limiting methods in crushing and screening, 
such theoretical considerations may be invalid in such cases. Petrographic 
methods have the further disadvantage of requiring a great deal of skill and 
experience on the part of the analyst. 


The ultimate chemical analysis of a sample does not give accurate indication of 
the molecular combination of the elements present and is not useful enough in 


From the Bureau of Adult Health, California Department of Public Health, Division of 
Preventive Medical Services. 


1. Faust, G. T.: A Polarizing-Comparison Microscope for Use in Petrographic Measure- 
ments, R.I. 3503, United States Department of the Interior, Bureau of Mines, 1940. 


2. Foster, W. D., and Schrenk, H. H.: Petrographic Identification of Atmospheric Dust 
Particles, R.I. 3368, United States Department of the Interior, Bureau of Mines, 1938. 


3. Williams, C. R.: The Petrographic Method of Dust Analysis, J. Indust. Hyg. & 
Toxicol. 19:44, 1937. 


4. Hamlin, L. E.: Silica Bearing Dust, Indust. Med. 17:216, 1948. 
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the determination of quartz to warrant discussion. It may be mentioned, however, 
that the rapid, highly specific spectrographic examination may aid the analyst by 
giving an indication of what interfering crystalline materials may be present. 

The three most widely used methods for the determination of quartz depend on 
preferential solubility in various solvents. The Knopf * method treats the sample 
with hydrochloric acid, hydrofluosilicic acid and finally with hydrofluoric acid. 
The method is tedious, time consuming, and because of the large number of 
manipulations required, very prone to technical error. The method of Line and 
Aradine ® substitutes fluoboric acid for the hydrofluosilicic acid in the Knopf 
method but does not overcome the difficulties mentioned. Both methods apply an 
empirical correction factor for the solution of quartz during the analysis. This 
correction factor does not take into account the variation in rate of solution due to 
particle size differences as shown by Moke‘ and Harris.* The phosphoric acid 
method proposed by Durkan * reduces some of the disadvantages of the Knopf and 
the Line and Aradine methods but does not completely eliminate any of them. 
Other difficulties are introduced, such as the insolubility of various silicates, the 
necessity for the prediction of quartz loss in hydrofluoric acid treatment and the 
necessity of determining particle size so that the proper correction factor may be 
applied. 

X-ray diffraction methods for quartz determination have been described by 
many authors. described the Hull-Debye-Scherrer method and the 
Laué procedure, both widely used photographic x-ray technics for qualitative 
crystal analysis. Gross and Martin’! and Hicks, McElroy and Warga ™* have 
adapted these methods to quantitative measurements. While these methods, with 
their very high degree of specificity, eliminate many of the difficulties of the petro- 
graphic and chemical procedures, they introduce other difficulties peculiar to them- 
selves. Many variables in film exposure and processing must be reduced to 
experimental constants and be held under close control. Owing to the poor resolu- 
tion of many x-ray cameras, the problem of background interference and line super- 
position are difficult to evaluate. The photographic technic does offer two distinct 
advantages over the methods described below. These are, first, the fact that the 
exposure time of the film is sufficiently long to level out any fluctuations in x-ray 


5. Knopf, A.: The Quantitative Determination of Quartz in Dusts, U. S. Pub. Health 
Rep. 48:183, 1933. 

6. Line, W. R., and Aradine, P. W.: Determination of Quartz in the Presence of Silicates, 
Indust. & Engin. Chem. (Analyt. Ed.) 9:60, 1937. 


7. Moke, C. B.: The Solubility of Quartz in Hydrofluosilicic Acid, J. Indust. Hyg. & 
Toxicol. 18:299, 1936. 


8. Harris, W. B.: Solubility of Quartz in Hydrofluoboric Acid, J. Indust. Hyg. & Toxicol. 
19:463, 1937. 

9. Durkan, T. M.: The Determination of Free Silica in Industrial Dust, J. Indust. 
Hyg. & Toxicol. 28:217, 1946. 

10. Sproull, W. T.: X-Rays in Practice, ed. 1, New York, McGraw-Hill Book Company, 
Inc., 1946, pp. 391-437. 

11. Gross, S. T., and Martin, D. E.: Quantitative Determination of Crystalline Materials by 
X-Ray Diffraction, Indust. & Engin. Chem. (Analyt. Ed.) 16:95-98, 1944. 

12. Hicks, V.; McElroy, O., and Warga, M. E.: Quartz in Industrial Dusts and Deposits 
on Human Lung Tissues: X-Ray Diffraction, Chemical and Spectrographic Studies, J. 
Indust. Hyg. & Toxicol. 19:177, 1937. 
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beam intensity due to electrical power variations, and, second, that since the entire 
diffraction pattern is recorded simultaneously, both quartz and internal standard 
lines are affected equally by any instrumental variations. 
A relatively new instrument, the Norelco Geiger-counter spectrometer, described 
- by Friedman,'* shows promise of solving many of the difficulties encountered in the 
analysis of crystalline dusts. Klug, Alexander and Kummer ™ have presented an 
internal standard technic using recorded counts of the x-ray quanta entering the 
- Geiger tube as a measure of line intensity and have briefly mentioned a faster, 
simpler, direct reading method. The use of an internal standard technic with the 
Geiger counter spectrometer does not appear too sound a procedure, since the 
intensity of the quartz and internal standard lines are not measured simultaneously. 
Unless a number of measurements are taken and averaged, a serious error may 
arise from power supply fluctuations. The direct reading method mentioned by 
Klug and associates * allows fuller realization of the capabilities of the Geiger 
counter spectrometer, reduces the variables to be controlled to a minimum and 
increases the speed with which analyses may be performed. It is readily adapted to 
routine use and does not require the accurate weighings and mixings that are neces- 
sary in the internal standard technic. The method has limitations, owing to the 
possibility that the diffracted rays will be absorbed by compounds in the sample, and 
to the possibility of line superposition. The superior resolution of the Geiger 
counter spectrometer minimizes the problem of line superposition, whereas the 
accuracy with which the background and the line shapes may be determined corrects 
to a large degree for absorption and scattering. The method described below has 
been developed as a routine to be used for determining quartz in industrial dusts 
and other materials. 


EQUIPMENT 


The Norelco spectrometer consists essentially of an x-ray source, a Geiger tube for reception 
of diffracted rays, a scaling circuit with mechanical count recorder for measurement of 
diffracted peak intensities by quantum counting procedures, and a high speed recording 
strip chart potentiometer for automatic recording of diffraction patterns. Slits for limiting 
the height and the width of x-ray beams are provided at the exit window of the x-ray 
tube and the entrance window of the Geiger tube. The specimen post is geared to rotate % 
the angular velocity of the Geiger tube. Synchronous motors are used to drive the Geiger 
tube and the strip chart of the potentiometer. For a more complete description of the 
instrument, the reader is referred to the paper by Friedman.1% 


METHOD 


The sample is first ground to pass a 200 mesh sieve. Approximately 1 Gm. of this 
powder is then ground with ethyl alcohol in a power-driven motor and pestle for two hours. 
Sufficient alcohol is used so that at the end of the two hours a paste is formed, owing to 
the evaporation of the alcohol. The paste is then dried at 105 C. This procedure gives 
a powder with an average particle size of 1 to 3 microns, with a maximum of about 5. 
The particle size of 5 microns or less has been found necessary to prevent preferred orientation 
of the crystal fragments. Five-tenths gram of this dried paste is then mixed with 0.5 Gm. 
of Dow-Corning silicone stopcock grease. The resulting mixture is placed in a specially 
prepared slide. This slide is made of a 1/16 in. (1.5 mm.) thick aluminum sheet, as shown 


13. Friedman, H.: Geiger Counter Spectrometer for Industrial Research, Electronics 
18:132, 1945. 

14. Klug, H. P.; Alexander, L., and Kummer, E.: X-Ray Diffraction Analysis of 
Crystalline Dusts, J. Indust. Hyg. & Toxicol. 30:166, 1948. 
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in chart 1. A glass microscope cover slip is cemented over the back of the opening. The 
front surface of the sample is leveled by scraping with a glass microscope slide. This method 
is thought to keep preferred orientation to a minimum, since the large amount of binder 
used will tend to prevent any packing of the powder in the slide cavity. A sample of pure 
quartz is treated in the same manner and used as a standard. In recording the diffraction 
pattern on the strip chart, the sample is placed on the specimen post, and the goniometer 
arm is allowed to traverse the quadrant continuously through the interval from 90 degrees 
to 5 degrees at a rate of 2 degrees per minute. The width and the height of the incident 
x-ray beam are adjusted so that the height of the diffraction peaks is at a maximum over 
a reasonable background. These adjustments are found to vary with different samples and 
must be determined empirically. This gives a continuous record of the diffraction peaks 
together with their characteristic angular orientation. These angles are measured on the 


8 


Chart 1.—Sample slide. The slide is made of a 1/16 in. (1.5 mm.) thick aluminum sheet, 
and the sample cavity is backed with a glass cover slip. 


quadrant as the angle between the primary x-ray beam and the goniometer arm, and are 
therefore double the Bragg angle, or 20. The d values, or interplanary spacings, are calculated 
using the Bragg formula, nA = 2dsin®@. A qualitative analysis of the sample may then be 
made, as well as a determination of the seriousness of line superposition. For making 
quantitative measurements, the standard quartz slide is placed on the specimen post, and 
its peak between 20 values of 29 and 25 degrees is recorded by allowing the goniometer 
arm to traverse the quadrant through this range. The width and the height of the incident 
x-ray beam and the amplitude control of the recording potentiometer are adjusted so that 
the standard quartz peak is at the maximum height above the background as limited by the 
chart width. The sample slide is then placed on the specimen post, and its quartz peak is 
recorded in a like manner at the same instrument settings (chart 2). This procedure is 
repeated three to five times, both with the standard and with the sample. The arithmetical 
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SCHMELZER—X-RAY 


averages of these tracings are taken, and the average heights of the peaks above the average 
background are measured in arbitrary units. The quartz percentage is then determined by 
the ratio of the sample height, Hx, to the standard height, Hui, i. e. 


Hy 


Quartz % = . 100. 


This procedure may be used for other quartz peaks should the 3.35 A line be superimposed by 


lines of other crystalline components. The total time required for a single determination 
{after preparation of the sample) is from ™% to one hour. 


STANOARID QUARTZ 


20 


Chart 2—Strip chart recording, showing method of tracing data and of calculation. 


Quartz % = . 100. 


EXPERIMENTAL DATA AND COMMENT 


In evolving the foregoing procedure, other methods were tried and rejected. 
Dry grinding caused caking of the sample, and the static charge developed caused 
the powder to cling to the sides of the mortar, producing a wide range of particle 
sizes. The use of ethyl alcohol gives a range of particle sizes from 1 to 5 microns, 
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making use of the principles of elutriation. The sample is dried at an elevated 
temperature to insure complete removal of the alcohol. If not completely removed 
before sample mounting, the alcohol will cause shrinking, and the surface of the 
sample will not be coincident with the slide surface. This coincidence is necessary 
for accurate positioning of diffraction peaks and for maximum reproducibility. 
The use of drying-type binders, such as cellulose acetate solutions or collodion, for 
slide preparation was found to produce a problem of shrinking and cracking of the 
prepared sample. This made it difficult to produce a smooth surface coincident 
with the plane of the slide. It is possible that the mixing of the powdered sample 
with the small amount of such a binder usually used might aid mechanically in pro- 
ducing preferred orientation. It was found necessary to record a tracing of the 
standard quartz slide before each sample tracing was recorded in order to minimize 
the effect of the aberrations in the primary x-ray beam. These aberrations appear 
to be caused by fluctuations in the current flowing through the x-ray tube. No 
record is available of the constancy of the line voltage to the instrument or the 


TaBLe 1.—Results of the Analysis of Known Mixtures of Quartz and Various Mineral 
Diluents, Showing Degree of Accuracy of Method and Effect of Sample Grinding Time 


Experimental Values of Quartz, % * 


A B Cc 
in Quartzin Quartzin 
Theoretical Value of Quartz, % Calcite Calcite Dolomite 


14.1 214 
37.3 42.4 


62.7 60.2 


77.6 78.1 


results in column A were obtained from samples ground for 20 to 45 minutes. The results in 
oneal B and C were obtained from samples ground for two hours. 


efficiency of the voltage regulator with which the instrument is equipped. Klug 
and associates ‘* stated that the standard amplitude need be checked only three times 
a day. This limitation may be possible if voltage and current to the instrument 
are reasonably constant. However, in the interest of better reproducibility, more 
frequent checks, as described in the method, are deemed necessary since voltage 
changes could occur in the interval between the three daily checks. Various 
methods were used to calculate the intensities of the diffracted rays. The simple 
measurement of the average heights of the peaks above the background was not 
found to be significantly different from a calculation of the area under the peak, 
or the product of the height and the width at % height. 

The reproducibility and the absolute accuracy of the method were checked by 
preparing two series of known dilutions of quartz in calcite and one of quartz in 
dolomite. The results of the first calcite series, column A in table 1, do not show 
very good accuracy or reproducibility, because the grinding time was too short and 
not well controlled. The average particle size was found to be greater than 5 
microns in most cases, and in some others, greater than 10 microns. In the 
second calcite series and the dolomite series, columns B and C, respectively, in table 
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1, careful control of grinding time and particle size appears to have rectified these 
inaccuracies and given good results, although calcite appears to show high 
absorption in the low quartz ranges. Errors as high as 50 per cent were found in 
some of these instances. Reproducibility was found to be in the magnitude of 
1 per cent. 


Tas_e 2.—Comparison of Chemical and X-Ray Results from a Series of Routine Samples 


H2SiFs Results, Quartz, % * 
X-Ray Results, 
Quartz, % Initial Analysis Cheek Analysis 


1.9 


12.6 
16.8 28.0 22.6 
45 


* Initial chemical analyses were performed using reasonable care in a routine manner; check results 
were obtained using extreme care and unlimited time. 


TaBLe 3.—Comparison of Results of Quarts Determinations Made on 
Dust Samples by Various Laboratories * 


Los Angeles City U. 8. Publie California ] +i 
Laboratory Health Service Bureau of 

7 Adult Health i 
HsPO.« Chemical X-Ray X-Ray 
% 0 % 
36 31 23 17 16.3 1 
43 87 32 38 30.8 3 
28 23 19 20 23.8 j 
26 ee 18 20 19.2 i 
17 17 16 15 15.6 : 

25 22 19 21.5 
es 26 21 23.8 
27 27 29.6 f 
19 3 6 11.6 
13 9 1.7 

25 21 20 25.6 a 

29 25 24 244 
28 26 21 19.4 } 

37 31 2% 28.8 

19 15 17.9 

25 12 14 10.9 

25 22 17 21.0 

21 v7 18 19.6 

38 32 27 30.8 

ll 9 9 10.9 

2% 21 19 22.2 

21 13 “4 18.2 

16 18 ll 18.2 


* Los Angeles City Laboratory results were obtained by the Knopf (H2SiFse) method and a modified 
Durkan (HsPOs) method. The United States Public Health Service chemical results were obtained by a 
modified phosphoric acid method. The values indicate the quartz percentages found. The Bureau of Adult 
Health results, while shown to three significant figures, would normally be reported to two significant figures. 


A number of dust samples that had been analyzed by the hydrofluosilicie acid 
method were subjected to x-ray analysis. In some cases the x-ray results, although 
reproducible, were grossly at variance with the chemical results (table 2). Sub- 
sequent reanalysis by the chemical method showed much better agreement. This 
seems to indicate that the hydrofluosilicic acid method, long a standard in many 


Sample 
Sample 
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laboratories, is not very reliable even in experienced hands. In some cases duplicate 
analyses by the H,SiF, method differed by as much as 100 per cent. This poor 
agreement is greatest in samples of low quartz content. It was also found that the 
x-ray results did not agree as well with the chemical results in the low ranges 
as in the high ranges. 

A second group of dust samples analyzed chemically in the Los Angeles City 
Health Department Industrial Hygiene Laboratory and chemically and by x-ray 
diffraction in the United States Public Health Service Laboratory, Cincinnati, 
were also analyzed by the method described above (table 3). A comparison of 
the various data showed on the whole closer correlation between the x-ray diffrac- 
tion results than between the various chemical results. 

While the absolute accuracy of the method presented was found to be in the 
range of + 5 per cent, the relative accuracy as compared with sampling technics 
and toxicological evaluations is considered sufficient for the purposes of industrial 
hygiene studies. 

SUMMARY 


A rapid, direct reading method for determining quartz in industrial dusts 
by x-ray diffraction is described. The average absolute accuracy of the method was 
found to be + 5 per cent of the amount present, but in the ranges below 10 per 
cent quartz, errors as high as 50 per cent were found. The method was found to 
have considerably greater accuracy and reproducibility than the chemical methods 
in use. Very substantial savings of time were found in it as compared with the 
chemical methods and with the photographic or internal-standard x-ray methods. 
The requirement of expensive instrumentation appeared to be the only limiting 
factor in the general application of the technic. 

Some of the data used in table 3 were supplied by Mr. Thomas Marsh, of the Los Angeles 


City Health Department Industrial Hygiene Laboratory, and Mr. Dohrman B. Byers, of 
the United States Public Health Service Industrial Hygiene Field Headquarters at Cincinnati. 
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SIGNIFICANCE OF THE EXERCISE TOLERANCE TEST 


WILLIAM F. RENNER, M.D. 
BALTIMORE 


HE EXERCISE tolerance test has enjoyed a considerable popularity for 

many years, particularly among the medical departments of industrial concerns, 
insurance companies, the Armed Services and the Veterans Administration. A 
review of the literature on functional tests of the heart suggests that this popularity 
has been based on theoretical considerations rather than on demonstrated useful- 
ness. It is the purpose of this paper to express the results of an attempt to evaluate 
the exercise tolerance test as an aid in detecting cardiac or pulmonary disease in an 
examinee. The application of the test to the determination of physical fitness is not 
under consideration in this report. 


METHOD 


One hundred normal controls and 41 patients with various types of serious cardiac or 
pulmonary disease were studied. Controls and patients were admitted to the study in consecutive 
order as they appeared for examination, only those being eliminated who were considered 


Tas_e 1.—Classification of Patients with Cardiorespiratory Disease According to Diagnosis 


Patients 
Hypertensive cardiovascular disease... 4 
Bronchial die 9 
2 
Byphilitie aortitis with aortic 1 


* One patient had probable bronchiectasis; one had a history of poor exercise tolerance. 
+ The patient had extensive pulmonary involvement. 


unsuitable for the study because of (1) the suspicion of cardiac or pulmonary disease in the 
control group, (2) the absence of definite objective findings of serious disease in the abnormal 
group, (3) the presence of a noncardiorespiratory disease which might influence the test. Each 
examinee was given a complete physical examination. Whenever indicated, additional studies 
were carried out, including electrocardiograms, chest roentgenograms, basal metabolism tests, 
determinations of the vital capacity and blood studies. The controls consisted of persons 
with no disease (55) or with conditions which, by their nature, would not be expected to 
influence cardiorespiratory efficiency, such as dermatitis, impaired hearing, chronic sinusitis, 
old injuries, minor surgical conditions and neuropsychiatric disorders (15). The 41 patients 
with diseases of the heart or lungs are classified according to diagnosis in table 1. All had 
definite objective evidence of the disease diagnosed. None was included simply on the basis of 
arterial hypertension. None was included on the basis of a systolic murmur without other 
evidence of organic cardiac disease. In all those with bronchial asthma there was objective 
evidence of the disease at the time of examination. 


Dr. Renner is physician-in-charge of the Cardiac Clinic, Franklin Square Hospital, and 
medical consultant to the Baltimore plant of Proctor & Gamble Manufacturing Company. 
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Of the 41 examinees with disease of the heart or lungs, 30 were able to perform a standard 
exercise test. The 30 included 15 with rheumatic heart disease, 2 with chronic coronary 
insufficiency, 1 with hypertensive cardiovascular disease, 8 with bronchial asthma, 1 with far 
advanced pulmonary tuberculosis, 1 who had syphilitic aortitis with insufficiency, 1 who had 
chronic bronchitis with a history of poor exercise tolerance, 1 who had chronic bronchitis with 
probable bronchiectasis and 1 who had Boeck’s sarcoid with extensive lung involvement. Of f 
the 18 patients with cardiac disease, 6 had definitely enlarged hearts, confirmed by roentgeno- 

gram; one of these hearts was 40 per cent oversize and another markedly enlarged. 

The test was carried out in the following manner: After a five minute rest period with the 
subject in the-sitting position, the resting pulse rate was recorded. The examinee was then 
requested to perform 25 hops on each foot and to sit down. The pulse rate was taken promptly 
and again at the end of one minute and at the end of two minutes. To increase the sensitivity 
of the test, the pulses were counted for only 10 seconds and multiplied by 6 to obtain the rate 
per minute. In computing the data for table 2 a difference of 6 in pulse rate was not considered 
significant, since this represented a difference of only 1 beat in the actual count. All tests were 
performed by me with the intention of using the data accumulated to evaluate the test, thus 
obviating errors due to slight differences in technic and errors due to indifference in the per- 
formance of the test. Eleven of the 41 patients with cardiorespiratory disease were unable to 
perform the standard test, either because of age or because of associated conditions, such as 
arthritis. These patients were asked to perform a modified test consisting of standing and 
sitting 20 times or until discomfort was felt. In computing the figures for table 2, data 
from this group of 11 were used only in determining the average resting pulse rate. 


TasLe 2.—Results of the Exercise Tolerance Tests 
i Group with 
Cardiorespiratory 
§ Control Group Disease 
Average resting pulse 87.1 per min. 86.04 per min. 
‘ a Range of resting pulse rate...........ccecseecceeseeeeseeesetenes 48-138 per min. 64-136 per min. 
4 4 Average pulse rate after exercise.............6...ceceeeeeeeeeeeeees 108.2 per min. 115.2 per min. 
44 Range of pulse rate after exercise.............6.eccceeeseenereceee 72-162 per min. 78-156 per min. 
? 4 Pulse rates over 130 after exercise...........-.cceceeeeeeeeeeneeees 18% 23.38% 
Failure of pulse to return to resting level { 


RESULTS 


In table 2 the results of the exercise tolerance tests as observed in the 30 
patients with cardiac or pulmonary disease who were able to perform the standard 
test are compared with the results in the control group of 100 patients. It will be 
noted that there is strikingly little difference between the results in the two groups. 
It will be noted further that the great majority of patients with definite signs of ’ 
serious cardiac or pulmonary disease show a perfectly normal reaction in the 
exercise tolerance test and that a small percentage of the examinees with no 
evidence of cardiorespiratory disease show an abnormal response. 
The results in the 11 patients who performed the modified test are not included 
in the figures of table 2. Six of these patients had arteriosclerotic heart disease, 
5 of whom had had myocardial infarction, confirmed by electrocardiogram; two 
: of the 11 patients had hypertensive cardiovascular disease, one of whom had 
probably had a myocardial infarction ; two had rheumatic heart disease, one of whom 
was in congestive failure with basilar rales, enlargement of the liver and edema of 
the ankles, and one had severe bronchial asthma. Failure of the pulse to return to 
the resting level within two minutes after exercise was found in only one. It is to be 
noted that in most of these the exercise was very mild, since each was asked to 
cease exercising at the first sign of discomfort. 
Brief case histories of four of the patients are given below. 
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CASE HISTORIES 


Case 1.—The patient was a 21 year old white man, a chauffeur, with aortic insufficiency on 
a rheumatic basis. There was a characteristic diastolic murmur at the aortic area. The blood 
pressure was 130/20. Capillary pulsation and a pistol shot sound over the femoral arteries were 
noted. The heart was considerably enlarged to both physical and roentgen examination (fig. 1). 


Fig. 1 (case 1).—Teleoroentgenogram of a patient with aortic insufficiency. (Compare with 
fig. 2B.) The heart is enlarged, with a transverse diameter of 15.8 cm. The response to the 
exercise tolerance test was normal. 


Fig. 2.—A, electrocardiogram of a patient with hypertensive cardiovascular disease (case 3). 
The record is definitely abnormal with prolonged intraventricular conduction time (.11 second) 
and abnormal STT segments in leads II and III. The response to the exercise tolerance test 
was normal. 

B, electrocardiogram of a patient with aortic insufficiency (case 1). (Compare with fig. 1.) 
The record is definitely abnormal with inversion of T waves in precordial leads. The response 
to the exercise tolerance test was normal. 


An electrocardiogram showed inverted T waves in CF 2, 4 and 5 and frequent ventricular 
premature beats with runs of bigemina. The tracing was interpreted as suggesting anterior 
myocardial damage (fig. 2B). A previous electrocardiogram, made in 1946, had been within 
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normal limits. There was no evidence of decompensation. The patient also had chronic 
glomerulonephritis in a latent stage. 


Test—Before exercise, the pulse rate was 64; immediately after exercise, 78; one minute 
after exercise, 64; two minutes after exercise, 64. 

Case 2.—The patient was a 29 year old white man, a brewer, who had had acute rheumatic 
fever at the age of 20 years. He was of stocky build, being 66 in. (167.5 cm.) tall and weighing 
200 Ib. (90.5 Kg.). On examination he was found to have a diastolic murmur at the base of 
the heart and presystolic and systolic murmurs at the mitral area, with an accentuated first 
sound. A distinct capillary pulsation was present. A roentgenogram showed a definitely 
enlarged, boot-shaped heart (fig. 3). An electrocardiogram was definitely abnormal, with 


Fig. 3 (case 2).—Teleoroentgenogram of a patient with aortic insufficiency, mitral stenosis 
and mitral insufficiency. The response to the exercise tolerance test was normal. 


_ Fig. 4 (case 4).—Electrocardiogram of a patient with clinical signs of mitral stenosis. A 
wide ee P wave is present in leads II and IiI. The response to the exercise tolerance test 
was normal. 


changes considered compatible with combined myocardial strain. The diagnosis was compensated 
rheumatic heart disease with aortic insufficiency, mitral stenosis and mitral insufficiency. 

Test.—Before exercise the pulse rate was 96; immediately after exercise, 138; one minute 
after exercise, 96; two minutes after exercise, 96. 

Case 3.—A 40 year old white man had a blood pressure of 158/90 and a history suggestive of 
angina. An electrocardiogram was definitely abnormal with prolonged intraventricular con- 
duction time and abnormal STT segments in leads II and III (fig. 2A). 

Test—Before exercise the pulse rate was 90; immediately after exercise, 120; one minute 
after exercise, 90; two minutes after exercise, 90. 

Case 4.—The patient was a 35 year old white man, a bookkeeper, for whom the diagnosis 
of mitral stenosis had first been made two years previously. The size and the shape of the heart 
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were within normal limits by roentgenogram. However, an electrocardiogram showed a broad- 
notched P wave in leads II and III and a tendency toward right axis deviation, compatible with 
a diagnosis of mitral stenosis (fig. 4). 

Test.—Before exercise the pulse rate was 90; immediately after exercise, 108; one minute 
after exercise, 84; two minutes after exercise, 84. 

Case 5.—The patient was a 56 year old Negro of heavy build, a cook, who had had acute rheu- 
matic fever in 1918 and had known of a heart murmur since. The findings on physical examina- 
tion were those of compensated rheumatic heart disease with mitral stenosis and insufficiency. 
By roentgenogram and fluoroscopy the heart was seen to be much enlarged, particularly to the 
right and posteriorly (fig. 5). 

Test—The patient was unable to perform the standard test of 25 hops on each foot. Instead 
he was asked to rise from a sitting position 20 times. Before exercise the pulse rate was 80; 
immediately after exercise, 108; one minute after exercise, 80; two minutes after exercise, 80. 


i 


Fig. 5 (case 5)—Teleoroentgenogram of a 56 year old patient with mitral stenosis. The 
heart is much enlarged. The response to a modified exercise tolerance test was normal. 


CONCLUSIONS 


1. A person with outspoken evidence of serious cardiac or pulmonary disease, 
readily elicited on a routine physical examination, will often give a normal response 
to a standard exercise test; contrariwise one in whom no evidence of cardiac or 
pulmonary disease is found in a work-up including routine studies of the blood, 
electrocardiography, a basal metabolism test and a vital capacity determination 
may give an abnormal response. 


2. Among a group of applicants reporting for physical examination some of 
whom have cardiac or pulmonary disease, the increased percentage of those 
responding abnormally to the exercise test in the group with disease is too small 
to make the test of value. 

3. When the result of an exercise tolerance test is abnormal because of the 
presence of cardiac or pulmonary disease, it is to be expected that there will be 
other more reliable evidence of such disease readily elicited on the routine physical 
examination. 
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SUMMARY 


The responses to exercise of 100 normal controls and of 41 patients with 
definite evidence of serious cardiac or pulmonary disease were studied. It appeared 
that the exercise tolerance tests in common use among physicians are of extremely 
little value as an aid in detecting cardiac or pulmonary disease. The results of the 
study are confirmatory of the opinion of many cardiologists that the response to 
functional tests of the heart depends on physical fitness and stability of the auto- 
nomic nervous system rather than on the presence or the absence of cardio- 
respiratory disease. 
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A STUDY OF NITROGEN OXIDE CONCENTRATIONS 
DURING ARC WELDING 


LESLIE SILVERMAN, Sc.D. (Indust. Hyg.) 
AND 


S. 1. HUSAIN, S.M. 
BOSTON 


ITROGEN oxide concentrations have been of interest to industrial hygienists 

for several years. As each improvement has developed in the are welding 
process, it has been important to determine its effect on fume and nitrogen oxide 
concentrations in the ambient atmosphere of the welding operation. 

Our interest in this problem was aroused by the recent discussion presented 
by Elkins.’ Using theoretical considerations, he predicted the rate of formation 
of nitrogen dioxide (NO,) from nitric oxide (NO) during welding. This 
reaction, described by many investigators, is assumed to be as follows: 


2NO+ 0.22N0,.=— N.Q, (1) 


The rate of formation of NO, can be obtained from the following rate equation: 


d 
= [NO2] = K [Oz] [NO]? (2) 
t 


Elkins calculated the rate of formation of NO, with various concentrations of 
NO and observed that NO might be converted to significant amounts of NO, in 
welding atmospheres. The basis for these calculations may be correct for kinetic 
oxidation of NO in nitrometer operations, or similar situations, where only NO 
is present.* However, several factors exist in welding operations which may 
influence the amounts of NO, formed in the ambient atmosphere. These factors 
are discussed below. 


From the Department of Industrial Hygiene, Harvard School of Public Health, Boston. 
Presented at the Tenth Annual Meeting of the American Industrial Hygiene Association, 
Detroit, April 7, 1949. 

Mr. Husain was a student in the Graduate School of Engineering, Harvard University, 
1947-1949. His present address is: 4-C Zaildar Park, Ferozepur Road, Lahore, Pakistan. 

1. Elkins, H. B.: Nitrogen Oxide-Rate of Oxidation of Nitric Oxide and Its Bearing on 
the Nitrogen Dioxide Content of Electric Arc Fumes, J. Indust. Hyg. & Toxicol. 28:37, 1946. 


2. Since this paper was presented, H. A. Wade, H. B. Elkins and B. P. W. Ruotolo have 
published the results of various field studies on NO,-total oxide relationships. (Composition of 
Nitrous Fumes from Industrial Processes, J. Indust. Hyg. & Occup. Med. 1:81 [Jan.] 1950). 
Work by J. H. Smith, (A Photo-Colorimetric Study of the Oxidation of Nitric Oxide at Low 
Pressures, J. Am. Chem. Soc. 65:74, 1943) indicates that the value of the rate constant K should 
be approximately half that used by Elkins, which was based on early work by Bodenstein. This 
correction would reduce the nitrogen dioxide formation rate predicted by the termolecular 
reaction. 
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Harris and Siegel * reported that nitrogen dioxide is dissociated by ultraviolet 
radiation according to the reactions given below. 


2NO:+ hy >2NO + (3) 
The primary dissociation is believed to be as follows: 


NO, +h, (3900 — 2600 A) > NO + (8e)O (4) 
and also 

NOz + Hy (A < 2460 A) > NO + ('r)O (5) 
Normal oxygen atoms (*p) or excited oxygen atoms (‘p) are obtained, depending 
on the wavelength of the ultraviolet rays irradiating NO,. Ultraviolet radiation 
is present in the welding arc and may influence the state of gases formed there. 
It is possible that during welding NO, formed near the zone of effective radiation 
may be reduced to NO. In the region of the welding arc, then, it is unlikely that 
NO will form NO, at rates predicted by the kinetic equations. 

The reactions presented by Harris and Siegel are further complicated by the 
fact that oxygen atoms produced by irradiation react at a fast rate with the nitrogen 
dioxide present to give a further molecule of nitric oxide as shown by the equation 
below. 

0: (6) 

In addition to these possibilities, it is known that there are concentrations of 
ozone present near the welding arc which diminish rapidly as distance from the arc 
is increased. These concentrations may also influence the oxidation of NO to 
NO, or possibly cause higher oxides to form immediately. 

Another factor of significance in the welding atmosphere, which may play an 
important role in the formation of nitrogen dioxide, is the known fact * that in the 
presence of iron and moisture nitric oxide is changed to nitrous oxide (N,O) as 
given by the equations below 


2NO + Fe + H:0 > N:O + Fe(OH): (7) 


Ammonia may also be produced by moist iron filings and NO. Further breakdown 
may result since 
Fe + NON: + iron oxides (8) 
Iron exists in the welding atmosphere in a finely divided form with large surface 
area and may readily enter into these reactions. There is a possibility that a large 
part of the nitrous oxide formed may be broken down to nitrogen and oxygen 
near the arc, since when nitrous oxide is heated to 565-850 C. the following reaction 
takes place: 
(9) 
Another factor may also alter the composition of nitrogen oxide in the arc 
welding zone, since freshly formed iron fume is a highly reactive and absorbent 
medium. Reaction may take place between the oxides and iron fume and convert 
these in part to particulate nitrates and nitrites. This will reduce the amount of 
gaseous oxides appearing in the atmosphere. In general it has been found that 
hot metals decompose nitric oxide forming the metal oxide and nitrogen. 


3. Harris, L., and Siegel, B. M.: Reactions of Nitrogen Dioxide with Other Gases, J. Am. 
Chem. Soc. 63:2520, 1941. 


4. Priestley discovered nitrous oxide (N2O) in 1772 when experimenting with the action of 
moist iron filings on nitric oxide. 
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Our interest in this problem has been stimulated by many results obtained in 
sampling gases from welding atmospheres in industry. We could not find significant 
concentrations of nitrogen dioxide or total gaseous oxides (nitrates) in these 
atmospheres even during extended welding periods (several hours). This is also 
, confirmed by the recent United States Maritime study reported by Dreessen and 
associates ° and by Wade, Elkins and Ruotolo.’ 

An important aspect of ventilation which enters into this problem is the 
recirculation devices used for removing welding fume. According to theoretical 
calculations, dangerous concentrations of nitrogen dioxide might result if high 
concentrations of nitric oxide were present, since only particulate matter and not 
gases would be removed. Field samples taken with recirculation under such con- 
ditions, however, have not indicated abnormal or unhygienic concentrations of 
nitrogen dioxide. 


The purpose of this study, therefore, was to determine factors influencing 
concentrations of nitrogen oxides in the breathing zone of the welding are and to 
determine whether recirculation appreciably increased the amounts of nitrogen 
dioxide present. 


We are in agreement with Elkins as to the toxicological factors discussed by him 
and concur in the opinion that nitrogen dioxide is the most toxic member of the 
nitrogen oxides. Since welding exposures to these oxides are common, it is 
important to study actual welding atmosphere with respect to oxide of nitrogen 
conditions. 


EXPERIMENTAL PROCEDURE 


The nitrogen oxide reactions that may develop during arc welding were investigated in a 
series of experiments as detailed in table 1. Bare and coated electrode resistance welding was 
performed at different voltages, currents and other conditions. Studies were made in a 1,200 
cu. ft. (34 cu. M.) cabinet in which the air could be recirculated continually. Welding was done 
for one hour periods and oxide and fume concentrations were collected during this period and, 
in most cases, for two hours following welding. Coated and bare 5/32 in. (4 mm.) rods were 
welded to a low carbon steel plate in beads. The bare rods were General Electric arc welding 
electrodes (type F) for welding mild steel in all positions. These electrodes complied with the 
American Welding Society’s specifications for filler metal class E-4511. The recommended 
current was straight polarity 125-175 am. and 13-16 v., but our welding machine set at 70 v. 
resulted in average values of 125 am. and 25 v. The coated rods were products of the Hollup 
Corporation, Chicago, type B (American Welding Society's specifications E-6010). The recom- 
mended current was reversed polarity 110-165 am. and 24-27 v. The generator set at 65 v. 
resulted in an average welding value of 120 am. and 30 v. In runs 4 through 6 the voltage was 
raised to 40 with 150 am. In experiments in which it was desired to remove the welding fumes 
near the arc (without loss of welding gases), an M.S.A. welding fume exhauster was employed. 
This unit has an average exhaust rate of 60 cu. ft. (1.7 cu. M.) per minute which also con- 
tributed to recirculation of cabinet air. The cabinet air was recirculated approximately 25 times 
per hour; thus adequate mixing was insured. 


Gas samples were taken at breathing level through the cabinet’s exterior at approximately 
4% ft. (123 cm.) from the floor level. Iron fume was removed from the gas sample inlet by a 
5 in. (12.5 cm.) calcium chloride drying tube filled with loose absorbent cotton to remove the 
bulk of the fume. We observed that if the iron fume was not substantially removed, considerable 
interference appeared with the phenoldisulfonic acid nitrate method. 


5. Dreessen, W. C., and others: Health of Arc Welders in Steel Ship Construction, Public 
Health Bulletin 298, Federal Security Agency, United States Public Health Service, 1947. 
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Total fume samples were obtained with the sampler described by Silverman and Ege.* Oxides 
of nitrogen were collected simultaneously in a pair of evacuated gas sample flasks connected 
in series. One flask was analyzed for nitrogen dioxide and the other for total oxides. 


In order to determine nitric oxide (NO), the gas sample flasks were followed (experiments 
4, 5 and 6) by two freezing traps similar to those described by Tebbens and Drinker,’ placed 
in a liquid nitrogen bath. These traps remove higher oxides of nitrogen and leave only nitric 
oxide. Low temperature vapor pressure properties of the oxides, indicated in table 2, show that 
at least 77.5 p. p. m. of NO can escape this trap, whereas all others should be retained. Gases 
Ps were drawn through the traps continuously at a rate of 1 L. per minute. It was necessary 
between samples to warm the traps to allow condensed oxygen and carbon dioxide to volatilize. 
By this means it was possible to determine NO in addition to NO- and total oxides. In run 6 
two grab samples were collected after the freezing trap, one of which was analyzed for NO 
as total oxides; the other was analyzed for NO as NOs. This gave an indication of the rate 
at which NO is oxidized to NOs in the short period of passing into the flask containing an 
absorbing reagent. 


The analytic method employed for nitrogen dioxide was that using §-naphthylamine 6-8 
disulfonic acid reagent with the -naphthylamine method as outlined in Snell and Snell.8 This 
method detects nitrogen dioxide (NO), nitrogen trioxide (N2Os) and nitrogen tetroxide 
(N:O,). Harrold and associates ® indicated the desirability of using this method. We found it 
was necessary to prepare fresh standards daily to get uniform and accurate results. 


TaBLe 2.—Low Temperature Properties of Oxides of Nitrogen* 


Vapor Pressure Gas Escaping J 
at — 196 C.,t Trap at Atmospheric 

Gas Temperature Range, C. Mm.H¢g. Pressure, P.p.M. 

NO — 200 to — 161 solid 0.059 17.5 

NOa —100 to — 40 solid 1x 10% 0.000 

N20s — 30 to + 30 solid 1X 10-%¢ 0.000 

N2Os — 2% to 0 liquid 3.98 X 10-17 0.000 

N2O — 144 to — 90 solid 12 xX 10° 6.001 


* Based on International Critical Table data. 
+ Temperature of liquid nitrogen bath. 


For total nitrates, the United States Bureau of Mines’ method !° using phenoldisulfonic acid 
was employed. All samples were analyzed on a photoelectric colorimeter (Klett or Coleman). 

Although it has been indicated that nitrous oxide may be present, it is very difficult to 
determine this gas, since there are no direct procedures. The methods available are too compli- 
cated to use in a situation such as resulted in this experiment, and therefore attempts to determine 
N:O directly were unsuccessful. Attempts to oxidize NO to total nitrates or to reduce it to 
ammonia failed, since only 3 per cent conversion was attained in one case and less than 1 per 
cent in the other. This is in agreement with other studies which indicate the chemical stability 


6. Silverman, L., and Ege, J. F., Jr.: A Welding Fume Sampler, J. Indust. Hyg. & Toxicol. 
26:316, 1944. 

7. Tebbens, B. D., and Drinker, P.: Ventilation in Arc Welding with Coated Electrodes, 
J. Indust. Hyg. & Toxicol. 23:322, 1941. 

8. Snell, F. D., and Snell, C. T.: Colorimetric Methods of Analysis, Including Some Tur- 
bidimetric and Nephelometric Methods, ed. 2, New York, D. Van Nostrand Company, Inc., 
1936, vol. 1. 

9. Harrold, G. C.; Meek, S. F., and McCord, C. P.: A Chemical and Physiological Investi- 
gation of Electric Arc Welding, J. Indust. Hyg. & Toxicol. 22:347, 1940. 

10. Beatty, R. L.; Berger, L. B., and Schrenk, H. H.: Determination of the Oxides of 
Nitrogen by the Phenoldisulfonic Acid Method, R. I. 3687, United States Department of the 
Interior, Bureau of Mines, February, 1943. 
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of N.O. Our reasoning was that in low concentrations with a large excess of oxidizing or 
reducing agent perhaps some conversion might result. The problem of N.O determination is 
under further consideration a* present. 


RESULTS AND COMMENT 


The results of this investigation are presented in charts 1 through 6, which 
refer to procedures given in table 1. Data obtained from another early run which 
confirmed many of these observations are not included. 

On the basis of these data the following general observations may be made. 
Total oxides of nitrogen increase uniformly during welding and reach a peak from 
0 to 20 minutes after welding ceases. After reaching their peak, concentrations 
decrease rapidly within the next 20 minutes and then show a gradual decline. The 
first change may be due to adsorption or reaction with iron fume, which causes a 
greater change in curve slope than that obtained when the fume has been filtered 
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WELOING + NOT WELDING 


Chart 1.—Total oxides, nitrogen dioxide and total fume concentrations during and after arc 
welding with coated electrodes. Cabinet air recirculated. 


during welding. Total oxides are much greater (two to three times) when welding 
is done at higher than recommended voltage and amperage. This is in agreement 
with data presented by Harrold and associates.® 

The amounts of total oxides are in proportion to the numbers of electrodes con- 
sumed. Bare rod welding causes slightly higher total oxides of nitrogen than 
coated rod welding and produces approximately twice as much nitrogen dioxide. 
The rod coatings, of course, produce a reducing atmosphere in the zone of the 
are and, further, provide materials and combustion products which can react with 
the oxides. 

It is apparent in chart 1 that nitrogen dioxide reaches a peak value about 15 
minutes after welding ceases and then decreases. Total fume also decreases at the 
same time whereas total oxides remain nearly constant after their initial decrease. 
This also indicates that nitric oxide or nitrogen dioxide may be reacting with the 
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fume, since ultraviolet radiation and ozone generation end after welding stops. It 
is important to point out that although NO, is designated in these curves, it may 
actually be NO,, N,O, or N,O,. Low concentrations of NO, are formed in the 
first 30 minutes of welding, as shown in chart 1. On the basis of Elkins’ derivations, 
if the total oxides are considered as NO, the amounts of NO, formed would also 
be small. 


Since time is an important variable in addition to initial NO concentration, 
this study included recirculation of fumes in the cabinet during and after welding. 
Such recirculation dilutes the NO formed, and the NO, resulting is also influenced 
by this factor. 

Chart 2 represents an experiment similar to that of chart 1, but the total fume 
generated during welding was largely (95 per cent) removed by filtration. Twenty- 
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Chart 2.—Total oxides, nitrogen dioxide and total fume concentrations during and after arc 
welding with coated electrodes. Fumes filtered and cabinet air recirculated 0 to 60 minutes. 


five elec*rodes were used, compared with 20 for the previous experiment, which 
probably accounts for significantly greater amounts of total oxides and NO,,. 

Nitrogen dioxide concentrations diminish, although most of the fume has been 
filtered. It should be borne in mind, however, that although the fume has been 
reduced below the 30 mg. per cubic meter nuisance limit, yet approximately 20 
mg. per cubic meter remains. The maximum amount of NO, present in chart 2 
is about 10 p.p.m. (approximately 19 mg. per cubic meter). The amounts of iron 
fume remaining are therefore still sufficient for reaction with nitrogen oxides. 
Complete removal of the iron fume is not possible to attain except by ultrafiltration 
or use of a high voltage electrostatic precipitator. The latter device would inter- 
fere with the test results because of inherent oxide of nitrogen production. 
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Chart 3 indicates that higher total oxides of nitrogen and nitrogen dioxide are 
produced by bare electrode welding. The amounts of NO, are also a larger propor- 
tion of the total oxides (80 to 90 per cent, compared with 30 to 40 per cent for 
coated rods). Here again NO, concentrations parallel the iron fume decrease. 
Decrease in total oxides may be due to loss in NO,. In this case also the amounts y 
of iron fume present after filtration vary from 5 to 15 mg. per cubic meter, which 
is sufficient to react with some of the available nitrogen oxides. The amounts of 
total nitrate formed in the runs presented in charts 2 and 3 with filtration in each 
case are comparable. There is apparently insufficient time for reaction of the oxides 
and the iron fume as they pass through the exhauster, since the rate of oxide produc- 
tion appears unaffected by the number and the type of electrodes used. 
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Chart 3.—Total oxides, nitrogen dioxide and total fume concentrations during and after arc 
welding with bare electrodes. Fumes filtered and cabinet air recirculated 0 to 60 minutes. 


Charts 4, 5 and 6 present some insight into possible reactions taking place 

during the are welding process, since in these runs NO was determined by direct 

analysis. In all three runs an excess welding current was used to increase the 

amounts of oxide formed. 

The three runs all show similar trends in total oxide curves. As previously 

observed, more NO, is formed in bare rod welding (chart 5), but in this case, 

; because of different current conditions, this oxide is less than half of the total, 
compared with a much higher percentage above (chart 3). 

In charts 4 through 6 the concentrations of NO, NO,, total oxides and total fume 

determined directly are plotted. In addition, the sum of NO,+NO and the differ- 

ence of total oxides less this sum, which is designated as NO,; i.e. (total nitrates 

— [NO,+NO]) are plotted. The latter value indicates the proportion of the 
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oxides which are in the highest state, presumably in the form of nitric acid mist, 
and possibly carried on small submicron iron particles as nitrates. Nitrogen 
trioxide, NO, or hexoxide, N,O,, can exist, but little is known about them.” 

It is possible that nitric acid can be formed in an electric arc in the presence 
of water vapor; hence it is not improbable that this is formed from welding gases. 


PPM. 


NITRATE - (NO, 


z 


TOTAL FUME MG./CU. METER 


© © 2 30 40 80 60 70 80 90 100 II0 120 130 ‘40 180 0 I70 180 
TIME IN MINUTES 
WELOWN NOT WELDING 
Chart 4.—Total oxides, nitric oxide, nitrogen dioxide, nitrogen trioxide and total fume con- 


centrations during and after arc welding with coated electrodes. Recirculation of cabinet air 
from 60 to 180 minutes. 


11. Since its absorption spectrum has been obtained, NO; is more nearly a substantiated com- 
‘pound than a hypothetical intermediate (Johnston, H. S., and Yost, D. M.: The Kinetics of 
the Rapid Gas Reaction Between Ozone and Nitrogen Dioxide, J. Chem. Phys. 17:386, 1949). 
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Charts 4 and 6 show that the NO, fraction of the gases is the greatest (coated 
rods). In these two cases a reducing atmosphere is present at the are. In chart 5 
(bare rods) the sum of NO,+NO accounts for the highest proportion of the oxides 
of nitrogen. 
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Chart 5.—Total oxides, nitric oxide, nitrogen dioxide, nitrogen trioxide and total fume con- 
centrations during and after arc welding with bare electrodes. Recirculation of cabinet air 60 to 
180 minutes. 


In all three charts there is no evidence of increasing NO, after welding ceases 
in spite of continuous recirculation of the gases and fumes. The presence of N,O 
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can only be conjectured, since it could not be shown by analysis directly or indirectly 
and does not appear in the total oxides. 

It is interesting to note how closely NO concentrations parallel NO, values 
in the case of coated rods. Amounts in these cases (charts 4 and 6) are roughly 
equal, whereas in bare electrode welding NO, is approximately twice the NO value. 
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Chart 6.—Tota! oxides, nitric oxide, nitrogen dioxide and nitrogen trioxide during and after 
arc welding with coated electrodes. Recirculation of cabinet air during complete cycle. 


In run 6 (chart 6) nitric oxide analyses were also made by taking a grab sample 
of NO, with NO, reagent being immediately added to the flask. These eight 
samples all showed from 0.4 to 0.7 p.p.m. of NO,, indicating that in the absence 
of the welding fume NO is probably converted to NO, at a rate close to that pre- 
dicted by the kinetic theory. 
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CONCLUSIONS 

1. The results of this study indicate that during arc welding nitrogen dioxide 
(NO,) concentrations increase in proportion to the numbers of electrodes burned. 
Bare rods produce much more NO, than coated rods do, but not proportionately 
greater amounts of total oxides of nitrogen. 

2. After welding ceases, total oxide and NO, concentrations decreased in pro- 
portion. No appreciable increase in NO, concentrations was observed in periods 
of two hours. 

3. Nitric oxide (NO) concentrations were approximately equal to nitrogen 
dioxide concentrations during and following welding of coated electrodes. In 
the case of bare electrodes NO, concentrations were approximately twice NO 
concentrations. 

4. In coated electrode welding, a major constituent of the oxides was “NO,,” 
ie. total nitrates — (NO,+NO). In bare rod welding the sum of NO and NO, 
was greatest. 

5. Theoretical predictions based on the kinetic rate at which NO is oxidized 
to NO, do not hold experimentally for arc welding process atmospheres. Several 
factors influence this reaction, among which are the presence of ultraviolet radi- 
ation, ozone, iron fume and moisture. There is a possibility that nitrous oxide 
(N,O) can be formed in such welding processes, but unfortunately it cannot be 
detected readily by simple or direct means. : 

6. There is no indication from this study that serious concentrations of NO, 
would result from recirculation of filtered fume air in a room of adequate volume. 
The maximum NO, concentration is dependent principally on the number of 
electrodes used and the voltage and amperage. Under proper welding conditions 
only small amounts of NO, are formed. The amounts of NO, generated remain 
stable or decrease in the presence of comparable concentrations of iron fume. These 
amounts of fume afe equivalent to that obtained in filtered air. 


SUMMARY 


The purpose of this study was to observe experimentally the kinetics of the 
formation of oxides of nitrogen in steel-welding operations, particularly with 
respect to nitrogen dioxide (NO,). The effects of iron fume concentrations were 
investigated; also the effects of air recirculation, with and without filtration of 
the fume, and of the use of bare and coated electrodes at various voltages. Oxides 
of nitrogen were determined as nitrites and nitrates. With the aid of a freezing 
trap technic using liquid nitrogen, nitric oxide (NO) was separated from the other 
oxides and determined directly. 

The data obtained indicate that considerable amounts of nitrogen oxides react 
with iron fume or are adsorbed on it. The possibility that nitrous oxide (N,O) 
exists in such atmospheres is postulated, but this gas could not be determined 
because of limited methods. The results indicate that during welding in a closed 
chamber NO, concentrations increase in proportion to the numbers of electrodes 
used. After welding ceases NO, concentrations remain stable or decrease and 
do not increase kinetically when iron fume is present. 


4 
7 
: 
| 
og 
% 
| 
t 


SYMPOSIUM ON THE DYNAMICS OF INDUSTRIAL MEDICINE 


PRESENTATION OF AN UNIDENTIFIED OCCUPATIONAL CASE HISTORY 


ROBERT J. HASTERLIK, M.D. 
CHICAGO 


ECENTLY a 26 year old man employed as a machinist presented himself 
at the dispensary of the University of Chicago Clinics and stated that for 
the past three months he had noted a change in his usual state of good health. 
At the time of onset of his symptoms, three months before, he noted that whereas 
previously he had been able to indulge in vigorous athletics, such as baseball and 
tennis, without undue sense of fatigue, recently after as little as one game of 
tennis or a short period of exercise during a baseball game he was seized with a 
violent cough and noted marked shortness of breath. In retrospect the patient 
remembers that as early as one to two months before the onset of this shortness 
of breath on exertion, he had noted a rather nagging, hacking cough, especially 
after such trivial exertion as would be encountered in laughing heartily. This, 
he and his wife attributed to moderate overindulgence in cigarets. He dismissed 
these symptoms from his mind until he noted the more striking and incapaci- 
tating symptom of marked shortness of breath during mild to moderate physical 
exercise. He has been able to continue his employment as a machinist and believes 
that he has voluntarily restricted the speed at which he walks or climbs stairs. 
This man’s history extends back three years at this plant, and adequate clini- 
cal records are available. His past history is interesting and significant. Four 
years previous to the time at which he was first seen in the dispensary he had 
worked as a machinist in another plant and was engaged in carrying out operations 
similar to those at this plant. On close questioning, he remembered that three 
and one-half years ago he became acutely ill during the winter months, with rather 
sudden onset of cough, fever (his temperature rising to 102 F.), shortness of 
breath and expectoration of a moderate amount of thick, tenacious sputum. He 
consulted his family physician, who made a roentgenological examination of the 
chest and found areas of infiltration and consolidation extending out from the 
hilar region bilaterally. His physician told him that he had a virus pneumonia, 
and he was hospitalized for four weeks. Penicillin had no apparent effect on the 
course of the illness, and he recovered slowly. The cough and fever subsided 
gradually during the four week period in the hospital, and it was not until eight 
weeks after the acute onset of the illness that the roentgenograms of the patient’s 
chest showed that his lungs had returned to normal. The patient remembers 
that at the time of this acute febrile illness he was troubled with a stubborn derma- 


Read before the Section on Preventive and Industrial Medicine and Public Health at the 
Ninety-Ninth Annual Session of the American Medical Association, San Francisco, June 29, 1950. 
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titis. During the same week, three and one-half years ago, two other machinists 
working in the same room with this man had similar illnesses and were also 
hospitalized. Their physicians assumed that these illnesses also represented virus 
pneumonias of the same type as that which was observed in this patient. The 
clinical courses of those two men were essentially that of this patient, although 
they seemed to recover in a slightly shorter period of time. Preliminary studies 
of this man were done at our dispensary. Because of these findings he was hospi- 
talized for a more complete diagnostic study. 


Physical examination of the chest revealed moderate hyperresonance at both 
bases posteriorly. Auscultation demonstrated fine crepitant rales over both lung 
fields posteriorly and anteriorly in the midportion of both lungs. The patient’s 
vital capacity was 2.8 L. and his weight 130 Ib. (59 Kg.). He stated that approxi- 
mately six months ago he weighed 148 lb. (67 Kg.) and he had been unable 
to account for this loss of weight. Examination of the heart revealed only an 
accentuated second pulmonic sound. Fourteen by 17 in. (35.5 by 43 cm.) stereo- 
scopic roentgenograms were made of the patient’s chest, and the report of the 
attending radiologist follows: “Scattered throughout both lung fields diffusely, pres- 
ent most markedly in the midportion of both lungs and sparing to an extent the 
extreme apexes and bases of the lungs, are innumerable small, up to millimeter 
size, lesions. In some areas these are coalescent. Overlying these small granu- 
lomatous lesions is a fine reticular pattern, present throughout both lung fields. 
The hilar lymph nodes are grossly enlarged bilaterally. On the basis of this one 
roentgenological examination it is not possible to arrive at an exact etiological 
diagnosis. All the granulomatous diseases of the lung must be considered in the 
differential diagnosis. In addition to this, one must consider a lymphogenous 
dissemination of carcinomatosis.” 

During the hospitalization of this patient for clinical study the following data 
were obtained: The patient’s white blood cell count was 12,800 of which 78 per 
cent were neutrophils, 4 per cent eosinophils and 18 per cent lymphocytes and 
monocytes. The hemoglobin was 16 Gm., and the red blood cell count was 
5,400,000. The urinalysis revealed no abnormalities of note. The blood calcium 
was 10.8 mg. per 100 cc. and the phosphorus 3.1 mg. Alkaline phosphatase was 
21 King-Armstrong units, and the total blood protein was 6.4 Gm. per 100 cc. 
of blood. A sulfobromophthalein test (5 mg. per kilogram) revealed 7 per cent 
retention of the dye at 45 minutes. The blood urea nitrogen and nonprotein 
nitrogen were within normal limits. The serum carbon dioxide level was slightly 
elevated, and the serum py level was slightly lower than normal. Studies of 
respiratory and metabolic response made following a six minute walk on an 
8 per cent grade at 3% mi. per hour on a motor-driven treadmill showed a 
minute ventilation of 81.1 L. during the fifth to sixth minute and an oxygen con- 
sumption of 1.64 L. The ratio of minute ventilation to oxygen consumption, 
therefore, was 49.4. The normal for this man’s height and weight is approximately 
25 + 5. It is evident, therefore, from this study that physiologically this man’s 
organism was experiencing difficulty in transporting oxygen from the alveoli into 
the pulmonary circulation. 


In summary, then, we have the case history of a young man who has worked 
as a machinist during the past four or more years, machining the same chemical 
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compound during this period, in whom there has developed a chronic pulmonary 
disease manifested by the appearance of granulomas throughout both lungs which 
interfere with the transporting of oxygen into his circulation. In addition, there 
is a history of an acute episode of a febrile illness accompanied by changes in 
the lungs which cleared up after approximately eight weeks. At the same time 
that this patient suffered the acute febrile illness two other workmen working 
with the same material also suffered an illness similar to that seen in this patient. 
An analysis of the work record of this patient, as well as of the records of the 
other men in whom the acute pulmonary disease developed, leads to a ready 
understanding of the etiological factor involved in the production of this disease, 


950 East Fifty-Ninth Street. 
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SURVEYING THE PLANT 


D. J. LAUER, M.D. 
CINCINNATI 


HE CASE presented by Dr. Hasterlik represents a serious challenge in 

diagnosis. The etiological agent must be determined before intelligent treat- 
ment can be given and before preventive technics can be instituted to protect others. 
Three features stand out in this case which beg for an investigation of its occupa- 
tional origin. 


1. The implication that there is a relationship between this illness and a specific 
industrial operation. (There is some evidence that the same or a similar illness 
had occurred previously on an apparently similar job in a different plant.) 


2. The occurrence of a very similar disease syndrome in two fellow workers 
who were engaged in the same operations. 


3. The time relationship of the syndrome. 


If one accepts any or all of these premises, then the etiological agent must be 
sought within the work environment. This study is approached by surveying the 
plant. The extensiveness of such an investigation will be dependent on the fruit- 
fulness of the search, and vice versa. 

A plant survey is divided into four steps’: (1) the interview, (2) the inspec- 
tion of the plant, (3) the industrial hygiene survey and (4) the medical survey. 
These fall more or less into logical sequence, each succeeding step enhancing its 
antecedent.” 

THE INTERVIEW 


Arrangements are made for an interview with the plant manager, or someone 
with authority in the plant — more particularly, one who is intimately familiar 
with the operations in question. A frank presentation of the problem is made to 
him. The occupational history of the patient is supplemented by a more detailed 
description of the type of work performed, the products manufactured, the materials 
handled, the manner in which these materials are processed, the by-products and 
the modes of use. It is important to know the number of other workers engaged 


Dr. Lauer is assistant professor of industrial medicine at the University of Cincinnati and 
medical director of the Hilton-Davis Chemical Company, Cincinnati. 

Read before the Section on Preventive and Industrial Medicine and Public Health at 
the Ninety-Ninth Annual Session of the American Medical Association, San Francisco, 
June 29, 1950. 

1. Patty, F. A.: Industrial Hygiene and Toxicology, New York, Interscience Publishers, 
Inc., 1949, vol. 2. 


2. Johnstone, R. T.: Occupational Diseases: Diagnosis, Medicolegal Aspects and Treat- 
ment, Philadelphia, W. B. Saunders Company, 1948. 
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in the same operation or in those similar to that of the patient. How does their 
work record compare either individually or as a group? Are their records of 
absenteeism available? Is there a sick-benefit organization operating in the plant, 
and are their records available? Is there safety supervision in the shops? Are 
there medical and first-aid services? Are industrial hygiene services available, 
and to what extent are these services used? What measures are used to control 
dusts, fumes and gases? What are the waste disposal facilities? The purchasing or 
supply officer’s records can be revealing as to the materials purchased and sold. 
Trade names and code numbers of materials, especially solvents, will confront the 
investigator ; the active principles of these materials must be ferreted out. 


INSPECTION 


With these data as background, the actual inspection of the work area begins. 
No special equipment is necessary in this step, except one’s five senses. This step 
ean be gratifying to the physician, for it is the only satisfactory manner in which he 
can observe plant conditions and operating procedures. Attention is directed, 
incidentally, to the general housekeeping of the shop, the lighting, the room 
temperature, the humidity and the ventilation. Odors and tastes are observed 
for irritant or some other characteristic effects to identify them. The type of 
solvents and the manner in which they are used are noted. Dust present in the 
atmosphere, the source from which it arises, and the measures instituted for its 
control are noteworthy. The amount of dust on the overhead ledges and girders 
may afford a rough idea of the extent of this hazard. This dust can be a good 
source of samples for chemical analysis, in revealing conditions which have existed 
for some time prior to the present survey. 

In the plant tour the observer should be alert to the general appearance of 
the workmen, more specifically to their reactions, their attitudes and to any signs 
or stigmas of harmful occupational exposure. 


INDUSTRIAL HYGIENE SURVEY 


The first two steps of the plant survey afford much useful information and 
may suffice to indicate the etiological agent of an occupational disease. The 
observations can serve as a basis for recommendations leading toward general cor- 
rective measures. But more specifically, the information will be a guide for the 
industrial hygienist in localizing the areas for sampling and determining the type 
and extent of such sampling as he may deem advisable. This important phase 
of the survey serves to evaluate all harmful types of exposure by accurate measure- 
ments of the contaminants of the workroom environment with the prime purpose 
of developing control measures. It is in this step that specific physical and chemical 
data are obtained. This phase will be elaborated by the following speaker, Mr. 
Adley. 

MEDICAL SURVEY 


Finally, a medical survey may be necessary to determine to what extent, if 
any, a given group or a representative segment of a work group may be affected 
by a noxious agent or by a condition in the work environment. Epidemiological 
methods and technics are employed in this type of survey. For example, it would 
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seem advisable to study all the machinists engaged in the same type of manufactur- 
ing as the patient whose case has been presented both in the plant in question and 
in such other plants of like processes as it might be possible to study. The significant 
clinical and laboratory findings, such as the roentgenological evidence of chest 
disease and the respiratory observations, could be used, as well as such other 
pertinent information as that relating to age, sex, race, length of employment in 
the present occupation and the respiratory signs and symptoms. These data would 
then be compared statistically with similar types of data obtained on workers 
engaged in entirely unrelated industries, namely, so-called normal groups. Another 
important purpose of such a survey is to relate the clinical data to the engineering 
and analytical findings. Thus, safe environmental conditions can be achieved. 

The necessity of a plant survey and the manner in which this may be carried 
out emphasize to the physician the importance of an actual nonclinical investigation 
carried out in association with his clinical studies. Such an investigation further 
impresses on him that he has a role to play in working with the industrial hygiene 
engineer and chemist to arrive at a satisfactory interpretation of occupational 
disease and to assist in the improvement of the work environment for the pre- 
vention of such disease. 


SUMMARY 


The occupational origin of this case is suggested by certain pertinent data. 
About four years prior to the onset of the present illness, this young machinist 
suffered an acute respiratory disease." Two fellow workers became ill at the 
same time with similar symptoms. All were engaged in machining chemical 
crucibles of alloy metal. They all recovered in about eight weeks. In our patient 


a persistent stubborn dermatitis * developed about the same time. Later there 
developed a chronic progressive pulmonary disease with nodular roentgenographic 
shadows throughout both lungs. There was interference with gaseous exchange 
across the alveolar capillary barrier.° 

These facts suggest berylliosis. With this information the plant survey can 
be better localized; the industrial hygienist is assisted in knowing the sources and 
kinds of environmental samples he will need, and the chemist is aided in choosing 
methods of analysis. Their findings should go far in identifying the etiological 
agent which produced the disease. 


3. DeNardi, J. M.; Van Ordstrand, H. S., and Carmody, M. G.: Acute Dermatitis and 
Pneumonitis in Beryllium Workers, Ohio State M. J. 45:567-575, 1949. 

4. Aub, J. C., and Grier, R. S.: Acute Pneumonitis in Workers Exposed to Beryllium 
Oxide and Beryllium Metal, J. Indust. Hyg. & Toxicol. 31:123-133, 1949. 

5. Dutra, F. R.: The Pneumonitis and Granulomatosis Peculiar to Beryllium Workers, 
Am. J. Path. 24:1137-1165, 1948. Wilson, S. A.: Delayed Chemical Pneumonitis or Diffuse 
Granulomatosis of the Lung Due to Beryllium, Radiology 50:770-779, 1948. 


3162 Bellewood Avenue (13). 


‘ed 

t 

14 

: 

i 

; 
4 ; 

| 

q 

3 if 


STUDYING THE ENVIRONMENT 


F. E. ADLEY 
RICHLAND, WASH. 


IRST, Dr. Hasterlik showed how a typical case of occupational illness can be 

detected by means of a thorough clinical examination. Dr. Lauer, in turn, 
pointed out how the pertinent plant operations can be surveyed comprehensively 
to uncover all contributing factors which predisposed to the patient’s illness. After 
this survey has highlighted the potentially hazardous exposures of the worker, an 
industrial hygiene study of the environment is undertaken. 


Such a study is a qualitative and quantitative investigation to evaluate in detail 
the actual exposures experienced by the worker. Toxic materials which are 
encountered in industry may enter the body by inhalation, ingestion or cutaneous . 
absorption. The particular mechanism of intake involved will ordinarily be indicated 
by the findings of the preliminary survey, as indicated by Dr. Lauer. On con- 
sidering in this instance the findings of the clinical examination and of the plant 
survey, it seems plausible to suspect that the worker’s most significant exposure 


was to an atmosphere contaminated with beryllium fume and dust. 

One of the initial steps in undertaking an investigation of this nature is to 
review the worker’s job, the duties which are performed by him during the course 
of his entire work day. This analysis will indicate all of the potentially hazardous 
beryllium exposures experienced by the worker and will show the amount of time 
involved in each instance. Each of these exposures will be evaluated later by 
air sampling. 

Another factor which deserves consideration is the effect of any ventilation or 
air currents in the vicinity of the operator. Control ventilation should be tested 
to determine its effectiveness and, if possible, a pattern of the air currents should 
be made to demonstrate how the contamination spreads from its source of genera- 
tion. With an understanding of these factors it is possible to proceed with the 
actual evaluation of the worker’s exposures by air sampling. 

The selection of air sampling instruments and technics is dependent on several 
considerations, such as the type of subsequent laboratory analyses to be performed, 
the type of materials involved and the estimated level of contamination which is 
anticipated in the workroom air. Although there are several different types of 
instruments which can be applied to an appraisal of beryllium exposures, a few 
representative types will be demonstrated in the illustrations which follow. 


Mr. Adley is Group Head, Industrial. Hygiene, Health Instrument Divisions, Nucleonics 
Department, Hanford Works, General Electric Company. 


Read before the Section on Preventive and Industrial Medicine and Public Health at the 
Ninety-Ninth Annual Sessien of the American Medical Association, San Francisco, June 29, 1950. 
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The instrument shown in figure 1 is an electrostatic precipitator which is 
employed for the collection of metal fumes and dust. The air being sampled is 
drawn through a corona discharge at the end of a collection tube inside of which 
exists a high intensity electrostatic field. The resulting electrostatic attraction 
causes any particulate matter present to be deposited on the inside surface of the tube. 
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Fig. 1—An electrostatic precipitator for the collection of metal fumes and dust. 


The collection tube is then removed and submitted to the laboratory for chemical 
analysis of the sample. 

Considerable care has to be observed when handling samples, because of the 
ease of accidental contamination of the collecting equipment and of the sample 
contained therein. This can be appreciated when it is visualized that many of the 
toxic substances encountered in industry, even at harmful concentrations, are 
present in the atmosphere in micro quantities. It is, therefore, not difficult to super- 
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Fig. 3—High volume air-sampling instrument. 
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Fig. 2.—The precipitator in use. 
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impose accidentally sufficient contamination on the sampling equipment to outweigh 
by far that which has been collected in the sample. Similarly, care must be exercised 
in preventing any accidental loss of sample. 

Figure 2 shows the electrostatic precipitator in use where metal was being 
machined in a lathe. It should be noted that the sample was being collected in 
the worker’s breathing zone by means of a portable sampling head available with 
this particular instrument. The results obtained in this manner would be rep- 
resentative of the actual exposures which were being encountered by the operator 
and would therefore permit a more favorable correlation with clinical findings. 


Fig. 4—A modification of the standard British thermal precipitator. 


Occasionally it is desired to sample a relatively large volume of air when the 
duration of an exposure is short or the concentration of the contaminant in the air 
is low. This can be accomplished by means of a high volume air-sampling instru- 
ment, figure 3, which collects the sample on a paper filtering medium at a rate 
of about 60 cu. ft. (1.7 cu. M.) per minute. This instrument also permits rapid 
sampling where it is desired to evaluate periodic peaks or fluctuations in the con- 
centration of the contaminant. 

Frequently, in dealing with problems of atmospheric contamination, it is desir- 
able to determine the size of the air-borne particulate matter, since the toxicity of 
a substance usually varies significantly with different size ranges. This is often 
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accomplished by utilizing the electron microscope. One of the methods of collecting 
air-borne samples from the working environment for electron microscopy is by 
means of a thermal precipitator. 

The oscillating precipitator shown in figure 4 is a modification of the standard 
British precipitator. Samples are obtained by drawing air down through a narrow 
vertical channel across which is suspended a heated wire. Any particulate matter 
present is bombarded by the faster moving air molecules near the wire so that the 
particles are precipitated on glass slides on either side of the wire. These slides 
are adapted to hold electron microscope specimen screens which are covered with a 
thin mounting film. Electron micrographs are then made of the material which 


Fig. 5.—The thermal precipitator in operation. 


has been deposited on the film. Such micrographs demonstrate a magnification 
sufficient for the study of particles as small as a few hundredths of a micron in size. 
Figure 5 shows the thermal precipitator operating to collect a sample of particulate 
matter adjacent to the worker. On the opposite side of the lathe the investigator 


can be seen using a cascade impactor, which is another instrument used for 
particle size measurements. 


A typical electron micrograph of air-borne metal fume and dust collected with 
the thermal precipitator can be seen in figure 6. By comparing the size of the 
fume and dust with the 1 micron size ruling it is interesting to note that practically 


all the particles present are sufficiently small that they are capable of reaching 
the bronchioles and alveoli. 
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This discussion has covered briefly some of the methods which may be employed 
in determining the concentrations of atmospheric contaminants in the workroom 
atmosphere. A sufficient number of samples should be collected at each significant 
exposure of the worker to permit a reasonable interpretation of the environmental 
conditions. After an average or representative concentration has been determined 
for each exposure, and the length of time involved has also been considered, it is 


Fig. 6.—Electron micrograph of air-borne metal fume and dust collected with the thermal 
precipitator. 


then possible to calculate the over-all or “weighted” value of the worker's exposure 
for the entire work day. This value may then be compared with the maximum 
allowable concentration for the particular substance in question to obtain the degree 
of hazard associated with the worker’s exposures. 

Such evidence may be used not only as an aid in the interpretation of clinical 
findings but as the basis for any medical and engineering control measures which 
are found necessary to promote a healthful working environment. 
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CHEMICAL ANALYSIS 


FRANCIS R. HOLDEN, Ph.D.(Chem.) 
SAN FRANCISCO 


ONTINUING the story of the dynamics of industrial hygiene, chemistry 
also contributes skills and technics for the detection and control of occupa- 
tional disease. This story is one of teamwork between physicians, engineers and 
scientists, the combination which has been so effective in extending man’s life 
span and in controlling disease. The development, manufacture and use of chemo- 
therapeutic agents such as the sulfonamide drugs were the product of teamwork. 

It will be recalled that Dr. Hasterlik’s examination of his patient was thorough 
and complete. The case history and the physical and clinical examinations of 
the patient showed a lung condition compatible with beryllium poisoning. Dr. 
Hasterlik, therefore, called on Dr. Lauer and Mr. Adley for assistance. 

Dr. Lauer’s study of the medical department records and Mr. Adley’s pre- 
liminary survey of the industrial environment confirmed the possibility of an 
occupational relationship of the patient’s condition. 

At this point the problem moved from the qualitative to the quantitative stage. 
The importance of the quantitative aspect of toxicological problems was recently 
demonstrated by Dr. Don Irish, of the Dow Chemical Company, Midland, Mich. 
Dr. Irish pointed out that the usual definition of a toxic substance is that it acts 
as a poison. In turn a poison is defined as an agent which when introduced into 
an organism may produce an injurious effect. 

Dr. Irish then demonstrated the inadequacy of the definition as follows: Assume 
that we introduce four different chemical compounds, one each, into four guinea 
pigs. Animal A will receive compound 1; animal B will receive compound 2; 
animal C will receive compound 3, and animal D will receive compound 4. 

When the results are checked it will be found that animals A and B have died, 
while animals C and D are in excellent health. On the basis of the ordinary 
definition of toxicity, compounds 1 and 2 are toxic substances while 3 and 4 are 
not. This experiment can be performed in the manner described using the follow- 
ing chemicals: Compound | is table salt; compound 2 is sodium bicarbonate ; 
compound 3 is arsenic and compound 4 is strychnine. There are no tricks in this 
experiment, and it can be performed with the results described. The answer to 
this apparent anomaly lies in the amounts of the substances employed. Large 
amounts of table salt and sodium bicarbonate are required to cause death. Con- 
versely, only minute quantities of arsenic and strychnine may be given if health is 
to remain unimpaired. 


Read before the Section on Preventive and Industrial Medicine and Public Health at the 
Ninety-Ninth Annual Session of the American Medical Association, San Francisco, June 29, 1950. 
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Drs. Hasterlik and Lauer, Mr. Adley and I held a conference to decide on 
the quantitative procedures. It was planned that air analyses would be made, 
covering each phase of the work normally done by Dr. Hasterlik’s patient. Mr. 
Adley suggested that particular attention should be directed to work with a cut-off 
saw where a beryllium alloy was used. 

The beryllium analyses were to be made by the spectrochemical method of 
Cholak and Hubbard, of the University of Cincinnati. In this procedure the 
sample is concentrated to a small volume, which is placed in an electrode cup. 
When the spectrograph is operated, the spectrum of the ingredients of the sample 
is recorded on film. The intensity of the spectral lines is in proportion to the 
amount present. The method is sensitive to 0.25 microgram. A microgram is 
one millionth of a gram. 

As beryllium is known to be toxic in very small quantities, it was decided to 
sample at least 1 cu. M. of air for each operation. As shown by Mr. Adley in his 
paper, large quantities of air are preferably sampled by the filter paper sampler or 
the electrostatic precipitator. 

The analyses of the air in the workroom where the cut-off saw was located were 
all positive for beryllium. Of most significance were the concentrations found 
in the breathing zone of the workman who operated the cut-off saw. Two samples 
showed concentrations of 6.3 and 4.8 micrograms of beryllium per cubic meter of 
air. 

Small but significant quantities of beryllium were also found in the blood and 
urine samples. The spectrochemical method of Cholak and Hubbard was also 
employed for these analyses. 

The methods employed in the interpretation of the significance of the quan- 
titative analyses for beryllium in the air, blood and urine are discussed by Dr. 
Hudson. 


2227 Twenty-Seventh Avenue. 


1. Cholak, J., and Hubbard, D.: Spectrochemical Determination of Beryllium, Analyt. 
Chem. 20:970, 1948. 
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MAXIMUM ALLOWABLE CONCENTRATIONS 


H. H. HUDSON, M.D. 
NASHVILLE, TENN. 


F THIS symposium had been presented a few decades ago, the discussion 

of maximum allowable concentrations would have presented new and novel 
ideas to many in the audience. Even less than a decade ago it might have been 
entitled “The Case for Maximum Allowable Concentrations.”* Today, after 
years of careful research and practical application in field work, maximum allowable 
concentrations are used extensively in the evaluation of working environments. 

As changes in industrial production have occurred, and as the relations of 
employer and employee have changed, principles of industrial health necessarily 
have advanced. When slave labor was used in the mercury mines of Almaden 
Mountains, in Spain, the working time of the slaves was reduced to 34 hours a 
month as a control. This practice existed as recently as 1920.2 An industry 
using this method of control of a health hazard would find it most difficult to 
compete in the world markets today. With the increasing value of human labor, 
other preventive measures have been developed. 

For centuries, data concerning the toxicity of substances taken by mouth have 
been available; however, until rather recently there was an absence of information 
about the toxicity of most substances which gained entrance to the body through 
the respiratory tract. In the literature there are frequent references to the Kobert 
article,* “The Smallest Amounts of Noxious Industrial Gases Which are Toxic 
and the Amounts Which May Perhaps be Endured,” which was published in 1912. 
In most of the early work the investigators were interested primarily in concen- 
trations which were rapidly fatal or those from which severe poisoning resulted 
within an hour. As the science of weighing and measuring minute quantities 
developed, more interest was manifested in unraveling the secrets of occupational 
diseases.* In 1935 Sayers and Dalla-Valle ® used the phrase “maximum allowable 


Dr. Hudson is director of the Industrial Hygiene Service, Tennessee Department of Public 
Health. 

Read before the Section on Preventive and Industrial Medicine and Public Health at the 
Ninety-Ninth Annual Session of the American Medical Association, San Francisco, June 29, 
1950. 

1. Elkins, H. B.: The Case for Maximum Allowable Concentrations, Am. Indust. Hyg. 
A. Quart. 9:22-25 (March) 1948. 

2. Teleky, L.: History of Factory and Mine Hygiene, New York, Columbia University 
Press, 1948, p. 7. 

3. Schrenk, H. H.: Interpretation of Permissible Limits, Am. Indust. Hyg. A. Quart. 8: 
55-60 (Sept.) 1947. 

4. Teleky, L.: Texic Limits, Indust. Med., Indust. Hyg. Sect. 1:68-71 (Oct.) 1940. 

5. Sayers, R. R., and Dalla-Valle, J. M.: Prevention of Occupational Diseases Other than 
Those That Are Caused by Toxic Dust, Mech. Engin. 57:230-234 (April) 1935. 
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concentration.” Although there has been much controversy about the meaning of 

the phrase,® a generally accepted definition is the average maximum concentration : 

to which a worker can be exposed for eight hours daily for an indefinite period i 

without incurring injury or occupational disease. ‘ 

The divisions of industrial hygiene of local, state and federal government have 

been strong advocates of establishing and using maximum acceptable standards.’ 

Any one familiar with the activities of a governmental program of industrial 
hygiene can appreciate readily the interest of these groups in threshold limits. 
The complete elimination of many contaminants of the working atmosphere may 
be impractical and a very expensive procedure. Fortunately for us, the adaptable 
and efficient mechanism of the human body, when exposed to small amounts of 
many toxic substances, can adjust itself so that these substances do not produce 
any damage. In the interest of the nation’s industrial economy, it behooves us 
to establish threshold limits which can be used as guides by architectural, designing, 
ventilating and heating engineers. 

In the past, maximum allowable concentrations have been established by 
laboratory tests on animals, laboratory tests on human subjects or field investiga- 
tions. It is preferable to have all three observations, but it is evident that 
frequently this is impossible when we are dealing with new compounds or sub- 

." stances. One of the first satisfactory maximum allowable concentrations was that 
for carbon monoxide. This toxic substance has plagued man since Prometheus 
stole the heavenly fire from the Gods. Throughout the history of man combustion 
has been used to further his progress. In addition to long histories of carbon 
monoxide exposure, chemical and physiological factors have had direct bearing 
on establishing a maximum allowable concentration. Many species of animals 
were suitable for the study of the toxicity of this substance. Also, it was easy to 
control the amount of carbon monoxide that was given to the subject. The 
reactions occurred soon after exposure, and it was possible for the subject to 7 
recover completely after manifesting rather severe toxic symptoms. Furthermore, | 
man could be and was used as an experimental animal.’ Since carbon monoxide 
hazards were found extensively in working environments, it was possible to cor- 
relate these and arrive at a concentration level for the industrial environment in 
which man could work eight hours a day without suffering adverse effects. 

If all substances could be studied as easily and effectively as carbon monoxide, \ 
the industrial hygienists would be most happy. Unfortunately, this is not the case. 3 
For example, miner’s asthma or silicosis has been a major problem for many q 
years. It is agreed that a sufficient number of finely divided particles of silicon gi 
dioxide inhaled over an extended period of years will produce a typical fibrotic i 
nodulation of the lungs. Owing to the time element, studies using experimental . 
animals in simulated typical field conditions are not practical. Furthermore, there : 
is a lack of agreement on how and why the fibrosis is produced. Moreover, 
silicosis is an incurable disease. The generally accepted maximum allowable 


6. Sterner, J. H.: Determining Margins of Safety, Indust. Med. 12:514-518 (Aug.) 1943." 

7. Cook, W. A.: Maximum Allowable Concentrations of Industrial Atmospheric. Con- 
taminants, Indust. Med. 14:936-946 (Nov.) 1945. 

8. Drinker, C. K.: Carbon Monoxide Asphyxia, New York, Oxford University Press, 
1938, p. 73. 
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concentration for silicon dioxide, 5 million particles per cubic foot of air, was 
established by correlating industrial environmental conditions with physical find- 
ings of workers.’ It is evident that more information is sorely needed, and 
with the development of new technics and instruments, such as the electron 
microscope, this information will be forthcoming. 

In order to use maximum allowable concentrations in an industrial medical 
program, it is necessary to know how each was established. It is not the final 
answer to occupational disease control in an industrial plant, but with proper 
interpretation it can be a major tool. In all branches of medicine, a physician 
must make interpretations; for instance, without a history or a physical exami- 
nation, a diagnosis of acute appendicitis cannot be made from a blood picture, 
but frequently the latter is the deciding factor in the diagnosis. It is just as 
necessary to make interpretations of maximum allowable concentrations in indus- 
trial hygiene as it is to evaluate laboratory results in clinical medicine. 

Many variables must be considered in establishing maximum allowable con- 
centrations. Recently Drinker and Cook'’ proposed that maximum allowable 
concentrations should be listed in zones of toxicity. They postulated that this 
would “extend the usefulness . . . and lead to a wider application.” This 
suggestion is worthy of consideration. It is desirable to have precise standards, 
such as the ones promulgated by the American Standards Association, but it 
usually takes years to accumulate enough information. In the interim a tentative 
or working standard is needed. The maximum allowable concentration list of 
the American Conference of Governmental Industrial Hygienists, which is reeval- 
uated annually, provides such a working list. Since maximum allowable con- 
centrations should be subject to change when new scientific evidence is presented, 
they should not be included in basic legislation. 


Present knowledge of the toxicity of beryllium is limited. Although reports 
of occupational diseases attributed to beryllium compounds appeared in the Euro- 
pean literature in 1933,'! the first reports of such cases in the United States were 
published in 1943.1 Also in 1943 a rather extensive experimental study of the 
toxicity of beryllium compounds, made on animals, was reported, in which it was 
concluded that beryllium is of itself not toxic and that “whatever toxicity has been 
found to occur with the beryllium salts is due to the toxicity of the acid radical.” ™* 


9. Russell, A. E.; Britten, R. H.; Thompson, L. R., and Bloomfield, J. J.: The Health 
of Workers in Dusty Trades: II. Exposure to Siliceous Dust (Granite Industry), Pub. 
Health Bull. 187, United States Public Health Service, 1929. 

10. Drinker, P., and Cook, W. A.: Maximum Allowable Concentrations of Atmospheric 
Impurities, J. Indust. Hyg. & Toxicol. 31:51-54, (Jan.) 1949. 

11. Williams, C. R.: Significant Aspects of Exposure to Beryllium Compounds in Industry, 
Occup. Med. 4:104-110 (July) 1947. 

12. Van Ordstrand, H. S.; Hughes, R., and Carmody, M. G.: Chemical Pneumonia in 
Workers Extracting Beryllium Oxide: Report of 3 Cases, Cleveland Clin. Quart. 10:10-18 
(Jan.) 1943. 

13. Hyslop, F.; Palmes, E. D.; Alford, W. C.; Monaco, A. R., and Fairhall, L. T.: The 
Toxicology of Beryllium, National Institute of Health Bulletin no. 181, Federal Security 
Agency, United States Public Health Service, 1943. 
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In the past seven years many reports of illness allegedly due to beryllium 
compounds have appeared in the scientific literature.'* The absence of a sensitive 
analytical method for determining minute quantities of beryllium handicapped many 
investigators.'* The “Spectrographic Determination of Beryllium in Biological 
Material and Air,” published by Cholak and Hubbard in 1948,"° has been most 
valuable. This year Stokinger and others reported animal experiments from 
which they concluded that “sufficient evidence has been adduced . . . that 
the toxic manifestations observed are the result of the action of beryllium itself 
and not mainly the result of the associated anions of its acidic salts.” '* 

Nonoccupationai berylliosis has been reported to have occurred in residents 
living in the vicinity of a beryllium-producing plant. Extensive air analyses indi- 
cated that these residents were exposed to concentrations in the range of 0.1 micro- 
gram per cubic meter of air.'’ It should be pointed out that this was an exposure 
of 24 hours a day. However, this illustrates the great toxicity of beryllium. In 
fact, it has been said that beryllium “is toxic in such smail quantities as to be 
among the most toxic chemically of all elements yet investigated.”'* Owing to 
the limited knowledge of the toxicity of beryllium, a tentative maximum allowable 
concentration has not been proposed by any of the usual organizations which 
have promulgated such standards in the past. Therefore, it is recommended that, 
by the use of extensive engineering control methods and personal protective equip- 
ment, the inhalation of beryllium and its compounds be avoided if possible. 

In conclusion, if consideration is given to individual susceptibility, duration and 
rate of working, and the presence of other toxic materials, maximum allowable 
concentrations are useful criteria in evaluating and maintaining safe working 
environments. 


419 Seventh Avenue, North. 
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MEDICAL CONTROL 


ROBERT A. KEHOE, M.D. 
CINCINNATI 


HE RECOGNITION of the existence of an occupational hazard, in terms of 

a specific occupational disease occurring among persons who have worked 
for variable periods under conditions in which they were exposed to known con- 
centrations of a specific substance in the atmosphere of their work rooms, poses 
an immediate problem of preventive medicine. This is no time for assumptions 
concerning the nature and the means of exposure and absorption but is rather 
a time for the responsible physician to study the available clinical and etiological 
information critically and to obtain that additional environmental and clinical 
evidence which may be necessary to define the pattern of the occupational disease 
with respect to its loci, frequency of occurrence, severity, period of latency (incuba- 
tion)—all of these in relation to the detailed records of the work of individuals 
as far as such work has been associated with any and all types and degrees of 
exposure. This, of course, covers the ground of the plant survey, which may or 
may not have been carried out by others. In any case, the responsibility of the 
plant physician for interpreting and applying such information is direct and 
immediate. Pending the completion of the detailed study of these data, in recog- 
nition of the apparent extent and severity of the hazard, steps must be taken to 
protect exposed persons in every necessary manner. This involves holding a con- 
ference or conferences with operating personnel and with all others who have 
information and responsibility, to the end that immediate, if perhaps temporary, 
measures may be agreed on and applied to the control of the hazard. This may 
involve a temporary shut-down in the operations until certain agreed-on changes 
can be made in the operating methods or the equipment or in the hygienic facilities. 
It may require that certain individuals be temporarily or permanently removed 
from work in which, because of their condition or the duration of their employment 
and exposure, they should not incur further risk. It may necessitate that personal 
protective devices (masks, respirators, air-line respirators or the like) be used 
temporarily, or in certain circumstances regularly under such supervision as will 
make sure that they will be effective. The stringency of the enforced regimen will 


Dr. Kehoe is professor of industrial medicine at the University of Cincinnati College of 
Medicine. 

Read before the Section on Preventive and Industrial Medicine and Public Health at the 
Ninety-Ninth Annual Session of the American Medical Association, San Francisco, June 29, 
1950. 
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necessarily depend on a number of factors but primarily on the severity of the 
threat to the health of the exposed personnel. Any change in the hygienic pro- 
cedure, with respect to the technical investigation of the environment, the clinical 
study of the workmen or the application of specific methods of control, whether 
applied to environmental conditions or to personnel, will create questions and 
perhaps apprehension in the minds of workmen. Moreover, the intelligent coopera- 
tion of the men respecting the means of protecting themselves against the hazard 
involves acquaintance on their part with the problems that have come to light. 
Therefore, the first step in medical control (this will commonly come about in the 
investigative period, as indicated above) is that of informing the workmen of the 
situation, of the plans that have been or are being devised for dealing with it and 
of their part in carrying out such plans. In order to deal with this situation wisely 
and fairly, the physician must know all the facts that are known or can be known 
with respect to the significance of the problem and the adequacy of control measures, 
not only those that are medical in character but those that relate to the environment. 
His responsibility is that of seeing that the men are properly warned and adequately 
protected from harm. Therefore, what he says must be accurate, and what he does 
by way of supplementing other control measures should be adequate. In any case 
he cannot be a party to any assumption, on the part of the men under his care, of 
risks of which they are not aware. His frankness and professional trustworthiness 
set the pattern for the confidence and reassurance that are so necessary for the 
proper conduct of work which involves serious hazard. 

The next medical step is that of giving careful consideration to the means by 
which the effects of exposure can be recognized in their earliest stages, and, if 
possible, before any irreversible injury shall have occurred. The procedures here 
will vary with the nature of the physiological effects. It may be that some labora- 
tory procedure can be employed to measure the severity of the exposure, as, for 
example, the analytical determination of the concentration of a chemical substance 
in a body fluid or excretion. It may be that some physical finding is a specific and 
early sign of absorption, or it may be that a roentgenological procedure is indicated 
to detect early changes. In any case, adequate and specific diagnostic procedures 
are needed, and if these are available or are capable of development, they should 
be applied, as a means of preventing injury and disability, if possible, but also as a 
means of securing adequate compensation for injury, should preventive measures 
fail. As quickly as it is feasible to do so, criteria must be developed for medical 
action and recommendations with respect to restrictions of the exposure of indi- 
viduals or the temporary or permanent disposition of persons to prevent further 
exposure. The adoption and regularization of such procedures and their unvarying 
application, with the facts being frankly represented to the affected workmen, will 
do much to maintain an effective regimen of control and a proper attitude of mind 
in the workmen. 

The application of medical examinations, of whatever type may be found 
necessary or advisable, to all personnel involved in the hazard, requires careful 
analysis of the operations with reference to the flow of materials and products, 
and a continuing familiarity with all changes in operating methods and equipment. 
A program of plant inspections is indicated, therefore, the type and frequency of 
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which will depend on the availability of information from other sources. Collabora- 
tion here with the industrial hygienist and operating personnel is imperative. 

It is to be recognized that the significance of the occupational hazard and the 
criteria that relate to safety, as well as the professional and, to a considerable 
degree, legal responsibility for the disposition of plant personnel with respect to 
the risk or safety of further occupational exposure, fall finally within the province 
of the physician. He is functionally and in most instances legally the hygienic 
officer of the plant. All measures for the control of occupational hazards, with 
respect to the final criteria of their adequacy, are matters for his concern. He 
must be in position, therefore, at all times to know and understand everything that 
happens or is planned in such matters. Only with such information at hand is he 
able to fulfil his role in the hygienic supervision and disposition of exposed personnel, 
or to carry out his share in the medicolegal action which may be required from 
time to time in connection with actual or alleged occupational disease. Obviously, 
the work carried out by himself and his associates in the clinical field must be 
equally adequate. The medical examinations and records must be adequate in all 
respects and must be subjected to that careful and intelligent study without which 
the status of individuals and of occupational groups cannot be known. 

In the situation under consideration the application of the foregoing principles 
involves greater difficulties than would arise in many another, for reasons which 
will appear. Nevertheless, these difficulties are not unique in view of the frequency 
with which industrial workmen are confronted by hazards which cannot be appraised 
fully and which therefore cannot certainly be brought under adequate control. 

The diagnosis in this case is that of chronic pulmonary granulomatosis and the 
specific occupation which has afforded the exposure has been identified. The 
measures of medical control, therefore, constitute those best designed to prevent 
further hazardous exposure. Unfortunately, in the present state of knowledge 
of the effects of beryllium and its compounds, there are no medical measures which 
certainly differentiate hazardous from harmless exposures. The problem of 
environmental control is that of reducing beryllium exposure to the vanishing 
point, while that of medical control, concurrent with instruction of the exposed 
personnel, consists in the institution of procedures by which the onset of the specific 
disease can be detected at the earliest possible time. Since one case of the disease 
has occurred, it may be presumed that the conditions of exposure have been such 
that other men, if others should be subjected to comparable conditions of exposure, 
will contract the disease. All such persons should be accorded the most rigid 
symptomatic and objective examinations, and a regimen of reexaminations must be 
formulated and carried out in search of such cases. 

Before subjecting new personnel to this hazard the social and moral justification 
of operations attended by such hazards requires examination. This is a matter of 
policy and is therefore within the province of management, but it must not be 
assumed by the medical advisers of management that medical responsibility in this 
relationship has been fulfilled until the entire situation has been examined in the 
light of all the available facts. Are the circumstances such that management when 
fully informed will accept and understand its responsibility? Negligence or at 
least a degree of carelessness and assumption has characterized the medical handling 
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of this type of situation on many occasions in the past. Such a matter should not 
go by default. Moreover, the acceptance of our dubious standards of safety should 
not be encouraged by anything less than a frank recognition of their dubious 
status. In short, management should not be comforted but made fully aware of its 
load of responsibility, with respect to its future course. 

The specific measures of medical control advocated by those with experience 
relate, admittedly, to detection of the actual existence of the disease, albeit early 
signs of the disease. They are, in order of their appearance, it seems, loss of weight, 
associated with malaise, and roentgenographic changes. Changes in respiratory 
function may or may not precede the signs of granulomatous change, but it is unlikely 
that such functional changes—for example, that of reduction of vital capacity—can 
be detected by any other than elaborate and hence impracticable procedures. There 
can be no doubt, however, that the situation requires careful and frequent clinical 
and roentgenological examinations, and every effort should be made to detect some 
specific type of physiological response, whether through the development of special 
skill or through the elaboration of some special technic. 

345 Resor Avenue. 
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THE ENGINEERING CONTROL OF AN OCCUPATIONAL 
HEALTH HAZARD 


B. F. POSTMAN, M.E. 
NEW YORK 


HE CONTROL engineer, representing the last member of the staff of 
specialists delving into this case history, is now in possession of some per- 
tinent facts which ‘form the basis of his approach to, and final development of, an 
adequate engineering control of the occupational health hazard. 

A 26 year old machinist has become ill as a result of the inhalation of some 
toxic substance, and beryllium is thought to be the possible offender. The man 
is ill, and others have become ill on being exposed to the same material. 

With this as a starting point, the control engineer is confronted with three 
major problems: 


1. Can the operation be completely isolated so as to prevent contamination of the working 
environment of the operator (a direct exposure) and contamination of the work- 
ing environment of adjacent workers (a contributory exposure not directly related to 
their own occupations ) ? 


2. Can the isolating medium be provided with adequate mechanical ventilation to remove 

the contaminant quickly, effectively and economically to the outdoors? 

3. How can the control be developed so that it will not interfere with operator maneuver- 

ability, production or accessibility and maintenance of the machine? 

In the illustration 4A shows an abrasive cut-off wheel unit used by the machinist. The ’ 
unit consists of a direct-connected motor unit operating an 8 in, diameter, high speed, rubber - 
bonded, artificial abrasive wheel enclosed in a suitable housing. The beryl ium rod is clamped 
to a movable mount and is fed to the wheel by means of the external lever arm. The entire 
equipment is completely enclosed in a tightly sealed plexiglas® housing or enclosure which 
prevents the toxic beryllium dust from being dispensed to the breathing zone of the operator. 
A hinged door allows the operator to gain access to the interior of the enclosure when 
inserting or withdrawing work from the cutting-off unit. A front opening allows air from 
the working environment to be drawn into the enclosure, thereby placing the enclosure under 
slight suction or negative pressure. The air drawn into the enclosure entrains the dust dis- 
persed or thrown off from the cutting-off wheel and is exhausted through a rear opening. This 
opening is connected to an exhaust fan of sufficient capacity to discharge the toxic dust to a 
dust collector, with the air being finally discharged to a point outside the plant. 

B illustrates a side view of the enclosure and cutting-off unit. 

Atmospheric tests of the air over the hood indicate that the concentration of toxic dust 
is well below the tolerance limits. 


Mr. Postman is employed as an Industrial Hygiene Engineer by Employers Mutual Liability 
Insurance Company, Wausau, Wis. 

Read before the Section on Preventive and Industrial Medicine and Public Health at the 
Ninety-Ninth Annual Session of the American Medical Association, San Francisco, June 29, 
1950. 
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A plexiglas®-enclosed abrasive cut-off wheel, designed to prevent hazardous exposure of 
the operator during the cutting off of a beryllium rod with dispersal of beryllium dust. The 
motor (1) is directly connected to an 8 in. abrasive cut-off wheel (2) enclosed in a suitable 
housing. A nozzle (3) is used to direct the recirculated coolant against the wheel as an aid 
during cutting. A cylindric metal specimen, i. e., beryllium (4) is clamped on to a movable 
mount (5) and fed into the cut-off wheel. An exterior lever arm (6) directly connected to the 
movable “chuck” (5) is used by the operator to feed the specimen into the wheel. The entire 
equipment is enclosed in a plexiglas® housing (7). A hinged door ( 8) 7 in. by 12% in. is 
provided, through which the operator can gain access to the interior. An opening (9) is provided 
in the front panel through which air enters when the door is closed during cutting. The exhaust 
opening (10) is located in the rear panel behind the wheel, so that the enclosure is constantly 
under negative pressure. A 2% in. sheet metal duct (not shown) is to be connected to the 
present (2% in. by 3% in.) transition (10). 
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Fundamentally, this case and the final solution, represent a basic approach to 
the control of occupational health hazards. Coordinated medical and engineering 
controls must be integrated into every production line or operation if we are to 
protect the safety and health of our industrial workers. 


ABSTRACT OF DISCUSSION 


Dr. R. T. Jounstone, Los Angeles: Certainly I have no criticisms or comments to 
make regarding this excellent symposium. Its purpose has been well carried out. Unfor- 
tunately, those who need to hear these papers did not attend this meeting or have taken 
an early departure. This has left us talking to ourselves because those who are now here 
know all that is presently known about beryllium. For this reason I shall forego making 
some further remarks which I had prepared. 


Dr. A. J. Lanza, New York: Like the previous commentator, Dr. Johnstone, I cannot 
find any flaws in this presentation, and I think the secretary and the persons who were 
responsible for this panel as well as for the one yesterday are to be congratulated on the 
development of a technic which is highly valuable both from a teaching standpoint and from 
the standpoint of reference within the printed form. 

I wish that it were possible to take all the papers that have been presented this after- 
noon and consolidate them into one little pamphlet that could be distributed rather widely in 
accordance with what Dr. Johnstone has just said. 

In the opening lines of his presentation, Dr. Hasterlik started out by saying, “Patient 
came to the dispensary,” but most of these patients don’t come to the dispensary. They 
either fall into the hands of private physicians or they appear at a clinic of a general hos- 
pital, in the outpatient department, and what we see are really the results of a series of 
events which has to be seen, sometimes, to be believed. That is particularly true, of course, 
when one is dealing with a disease which might kill or maim the patient. I have seen these 
patients. They come into the large hospitals, general hospitals, and sometimes there is an 
alert intern who is quick enough on the trigger to get permission for a postmortem examina- 
tion. Their disease is often not diagnosed while they are still alive. 

There is another angle to this particular type of case. The patient walks into the plant 
dispensary and gets the type of physical examination that has been so well described here, 
but the symptom complex which he presents is due to conditions in plants in which he has 
worked some years previously—that also has to be kept in mind. I don’t know where a 
complete history is as essential as it is in the type of work which we industrial physicians 
are called on to do. An accurate diagnosis really implies a high degree of detective ability 
in the style of the late lamented Mr. Sherlock Holmes, and, as a matter of fact, the creator 
of Mr. Sherlock Holmes was himself a physician and based his methods of deduction on 
what he observed in the outpatient department of an Edinburgh hospital. 

We come back to the first principle: One thing that is apparent in this panel presentation 
is the necessity of training physicians in the technics of evaluating impaired pulmonary 
functions. Such investigations are being conducted by Dr. Cournand in New York, Dr. 
Motley in Philadelphia, and others who are working on the physiology of cardiopulmonary 
disease. 

I have just one more point to make with respect to what my old friend Mr. Postman told 
us about this most interesting model that is shown here. If the dust from the machine 
goes into a collector which empties outside, then everything goes out into the atmosphere. 
Let me wonder a little bit. First, what does one do after one collects it? We know that 
with respect to beryllium which, according to the persons who seem to have the most 
knowledge of this strange substance, 1 microgram per cubic liter of air is dangerous. At that 
rate there would be enough beryllium wandering around out there in the atmosphere to 
do considerable damage. I also wish to point out that not all these cases occur in the plant. 
I think this ought to be investigated. 


Mr. B. F. Postman, New York: In speaking of dust collection we may be opening up 
another discussion which is endless. There was recently in Washington, D. C., a United States 
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Technical Conference on Air Pollution and many thousands of words were spoken. The results 
of this conference will be printed. I doubt if there is a single solution, but there is one thing 
that we do know, and that is that the present day available dust-collecting equipment is not the 
final answer to the pollution problem in connection with beryllium dust. We have no economic 
means of collecting this dust and reprocessing the beryllium to transform it back to the form 
of a rod, sheet or wire. The problem of dust collection is a serious one, and also a costly one, 
and I shall not attempt to answer it today. 
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SYMPOSIUM ON HOW INDUSTRIAL MEDICINE CAN MEET THE 
NEEDS OF THE AMERICAN WORKER 
THE VIEWPOINT OF THE PERSONNEL ADMINISTRATOR 


HIRAM S. HALL, A.B., LL.B. 
NEW YORK 


HE TITLE of this symposium suggests that an attempt is being made by 
industrial managements to meet all the medical needs of the American work- 

man. 

* The American workman is not a class apart from society but is rather one 

of the most vital forces in it, and as an individual he exercises his freedom of 

choice with respect to every service or facility offered him in his community. 

If there has been increased attention on the part of management to provide 
better facilities for the practice of industrial medicine, it is because the American 
businessman—a very practical person—has learned that one of the great needs in 
industry today is improved health of the workers. Absenteeism is a costly factor ; 
fatigue is a costly factor; accidents are a costly factor; occupational disease is a 
costly factor—and each is directly related to employee health. It is a well known 
fact, attested by the records of a number of companies today, that good employee 
health definitely tends to reduce absenteeism, fatigue, accident proneness, suscepti- 
bility to occupational diseases and other such costly items entering into the business 
operation. 

Losses resulting from illness in industry are almost unbelievable. It has been 
estimated that 7 per cent of industrial absenteeism is due to accidents, 3 per cent 
is due to occupational diseases and that the remaining 90 per cent is due to sickness 
of nonindustrial origin, which is, however, industrial in effect because it causes 
great losses on the part of both employees and employers. 

Ill health of the American workman cannot be segregated into nonoccupational 
and purely occupational ailments and diseases but must be viewed as a whote, as one 
problem. It requires the best facilities and professional attention in the community, 
regardless of the source, if improvement and progress are to be made. The intelligent 
collaboration of the employee’s personal physician and the industrial physician, who 
has a specific knowledge of the occupational environment, will do much to reduce 
these great losses to American productivity which I have been discussing. 

What is modern management’s approach to this problem? To begin with, 
management does not practice medicine. Neither does the personnel director, who 
is management’s representative in giving attention to these health problems. It 
remains, however, for management's representative to analyze the many factors 
affecting the worker’s health and, with the help of the industrial physician, to 
develop a sound program for improving these conditions. Those managements 


Mr. Hall is vice president for personnel of the Bigelow-Sanford Carpet Company, Inc. 
Read before the Section on Preventive and Industrial Medicine and Public Health at the 
Ninety-Ninth Annual Session of the American Medical Association, San Francisco, June 28, 1950. 
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that have developed successful industrial medicine programs usually begin with a 
basic health policy, which takes into consideration the furnishing of employees 
with the best possible health protection consistent with the following points: 

1. The needs of the company. 

2. The employer’s responsibility as fixed by law. 

3. The employee’s natural allegiance to his family physician. q 

4. The limits placed on industrial medicine by the code of ethics of the medical a 
profession. 

Since the prevention of the causes of employees’ ill health is of prime impor- 
tance, modern industrial medicine has in recent years laid great stress on this 
part of the program. These activities include voluntary influenza inoculations— 
and in the industry with which I am associated, tetanus toxoid inoculations—as a 
preventive measure; mass surveys for tuberculosis, renal ailments, diabetes and 
syphilis, and eye examinations, both preemployment and periodic. 

For example, in one of the plants of the Bigelow-Sanford Carpet Company, 
in two years 2,200 tests for acuity of vision, depth perception and color-matching 
ability were made with visual testing equipment. Twenty per cent of the tests 
showed defects. Most of these were correctable, and the employees were referred 

to an ophthalmologist. About 5 per cent of victims of accidents had eye defects 

‘y that were the probable cause of the accidents. Good vision is important to Bigelow- . 
Sanford craftsmen, for they make products which require close attention to detect 
defects and color variations. 

Blood testing for syphilis in 12,000 cases in one of our plant communities 
showed positive results in 109—less than 1 per cent. All the syphilitic persons 
were referred for treatment to their family physicians. 

Tuberculosis surveys of 2,173 people (88 per cent of the plant population) 
disclosed an original percentage of 1.8 per cent. In subsequent surveys, which 
are made every two years, this percentage was decreased to 0.6 per cent. In ‘ 
the original survey 10 persons needed hospitalization or sanatorium care. In the H 
next survey 5 needed prompt check-up but only 1 needed sanatorium care. In 
our last survey none needed hospitalization. All of these tuberculous persons : 
were referred to their family physicians for treatment and care. ; 

Another example is routine blood and urine tests to detect anemia, infections j 
and diabetes. Twenty-four hundred urinalyses showed 2 per cent with sugar. ; 

+ 


Over half of these employees with diabetes were first apprised of this condition 
through the industrial medical department and were directed to see their physicians. 
In each case a report of the findings was made available. Albumin was present 
in the urine of 1.5 per cent, none of whom knew it. All were referred to their 
physicians for investigation and treatment. 

One of the more important preventive phases of industrial medicine is in the 
field of the proper placement of workers. Through job analysis to determine 
the requirements of the job and through evaluation and capacity tests of the 
individual, placements are more effectively made. It is important to have the right j 
man on the right job, so that he is not a hazard to himself, to fellow workers or “4 
to the company. 

In connection with reexamination of an employee who has returned after an 
extended illness, it may be interesting to note an area wherein there is a conflict 
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of interests. The industrial physician, on reexamining such employees, will fre- 
quently find that the convalescent period has not been sufficiently long when the 
job which the worker has to perform is taken into consideration. In many 
cases the worker is faced with an economic problem—how is he going to meet 
the cost of maintaining his household? Trade unions traditionally take the position 
that the worker is entitled to return to work regardless of whether or not he is 
able to do the work, and in disputed cases many arbitrators agree with this 
position. It is of interest to note one recent case, however, wherein the arbitrator 
said: “We all know that workers, impelled by pressing economic needs, fre- 
quently are willing to risk their health or safety unduly. The employer's obligation 
is to avoid exposing employees to undue hazards to their health or safety, and 
this obligation exists even where the employee denies that there is a hazard or 
asserts his willingness to undertake the risk.” 

A situation of this kind requires considerable tact and consideration on the 
part of both the family physician and the “company doctor.” Understanding and 
cooperation are necessary if irreparable damage is not to be done. The degree 
to which the family physician knows and understands the work environment will 
quite largely determine his advice and recommendation. The company physician 
should be on such terms in the community that a professional exchange of this 
necessary information can be made. 

Each industry has occupational diseases or resultant physical characteristics 
peculiar to itself—silicosis, for example, in the quarries. In our industry we are 
constantly on the alert for the appearance of anthrax. It is interesting to note 
that by a vigilance which has become habitual we have had only two cases of 
anthrax in the last 10 years. An industrial physician must know the potential 
diseases in his particular plant and by constant watchfulness anticipate the inroads 
on the worker. 

It seems to me that the following are the proper objectives for an industrial 
medical program : 

1. To ascertain by examination the physical and mental fitness of employees 
for work. Through such examinations we should succeed in getting the right man 
on the right job. 

2. To maintain and improve the health and efficiency of those already employed. 

3. To educate the worker in accident prevention and personal hygiene. 

4. To reduce lost time and absenteeism from illness or injury. 

There is one field in which the company physician should undertake the full 
responsibility—that is the field of workmen’s compensation cases. In his follow-up 
function, he may be called on to communicate directly with the various physicians 
treating the person involved. It is the company physician’s responsibility to 
see to it in a compensation case that the workman is completely cured when he 
comes back to work. This stems from the legal responsibility of the employer 
in workmen’s compensation cases. 

The industrial physician’s professional relationship in the community should 
be so developed on a cordial, consultatory basis that mutual confidence will be 
established, so that the private physician who, for example, may be expert on 
cardiac conditions, will in turn be willing to turn to the company’s physician for 
advice and counsel on occupational diseases. This “give and take” relationship, 
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with its resultant high degree of cooperation, is necessary if the high incidence of 
losses through poor employee health is to be brought under control. 
The importance of developing the confidence of the worker in the company 
medical program cannot be overemphasized. Good deeds build such confidence. 
Results are the only thing the worker understands. Not until there is full 
acceptance of the company’s medical program will the worker be ready to listen to 
suggestions for improving his health. No health education program will get very 
far without such acceptance. The employee’s physician, working in cooperation 
with the company physician, can further this program. 

My discussion has been limited to industrial medicine, but a word in passing 
about management's interest in other and allied programs affecting the health and 
safety of its employees is indicated. 

Extensive safety education programs, clean working conditions, proper nutrition, 
recreation and athletic programs, group health and accident plans, many of which 
are extended to the members of the employees’ families, pension plans for retiring ; 
older workers with an adequate income, and group life insurance to assist the k 
employee’s family on death are typical activities which demonstrate management’s 
interest in all the factors affecting the health and welfare of its employees. 

In closing, let me stress that American management’s interest in the health 

of the worker is motivated by the very practical realization that the entire economy 
is supported by the productivity of its workers. (Goods and services cannot be 9 
created for society without workers, and management’s responsibility extends ; 
itself to securing and maintaining a healthy productive work force. 

140 Madison Avenue. 
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THE VIEWPOINT OF THE SOCIOLOGIST 


REINHARD BENDIX, Ph.D. 
BERKELEY, CALIF. 


& TIMES past I have been made aware of the fact that there is trouble 
ahead whenever anyone asks: “Well, what is a sociologist?” Since you have 
graciously invited me to participate in this panel, I had better answer that question 
and establish my credentials. 

As physicians you are familiar with the systematic observation of nature. 
Similarly, social scientists engage in a systematic observation of society. Some 
observers feel that conflicts in society are similar to diseases in the body. But the 
difference is that conflicts in society occur between men, rather than between the 
host organism and the invader. When you treat patients you do so because you 
have been asked to diagnose and cure their ills. Society, however, is not a patient 
in this sense; it is not in a position to “call the doctor.” Also, when you treat 
patients you need their cooperation and their endeavor to get well; the restoration 
of their health is your supreme value. The sociologist cannot, perhaps, expect as 
much cooperation, since the participants in any social conflict are naturally interested 
in the facts which support, not in those which weaken, their side of the case. The 
sociologist, by his commitment to scholarship, is obliged to view the conflicts between 
men and their values with impartiality. 

On the whole, there is little demand for the observation and analysis of these 
conflicts in society. It is encouraging, therefore, that your organization has invited 
a social scientist to participate in this panel so that you can explore whether and 
how social science may perform a useful service. As academicians social scientists 
may be criticized as living in an ivory tower, but this criticism neglects the impor- 
tance of detachment in society. Universities are institutions of detachment, where 
it is possible for scholars to study nature and society apart from the pressures of 
economic and political interests. Freedom from these pressures may well enable 
the sociologist to analyze the social conflicts of his time with a detachment and 
perspective which are difficult to achieve among those who are immediately involved. 
Whether such detachment can be made useful, only trial and error will show. 

To the sociologist industrial medicine appears as part of the welfare measures 
in industry, which range from safety devices to music on the job, from retirement 
provisions to company picnics. Now, modern industry has come to institute these 


Read before the Section on Preventive and Industrial Medicine and Public Health, at the 
Ninety-Ninth Annual Session of the American Medical Association, San Francisco, June 28, 
1950. 

From the Department of Sociology and Social Institutions and the Institute of Industrial 
Relations, University of California. Mr. Bendix is assistant professor in the Department of 
Sociology and Social Institutions and research associate in the Institute of Industrial Relations. 
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welfare measures against a background of ideas which are still within the memory 
of workers, even if they are no longer adhered to. Here is what Mr. H. H. Goddard 
had to say in 1922 about the “the levels of intelligence” of workers and employers : 


; the number of people of relatively low intelligence is vastly greater than is 

generally appreciated and this mass of low level intelligence is an enormous menace to 
democracy unless it is recognized and properly treated. . . . The social efficiency of a “i 
group of human beings depends upon recognizing the mental limitations of each one and of so 
organizing society that each person has work to do that is within his mental capacity. 
The intelligent group must do the planning and organizing for the mass, our whole attitude 
toward the lower grades of intelligence must be philanthropic. . . . Democracy is not 
impossible even in a group with a large mass of people of relatively low mentality, provided that 
there is a sufficiently large group of people of high intelligence to control the situation; and 
provided further that that group has the right attitude towards those of less intelligence.* 


It is fair to say that this attitude was widely accepted by industrial managers for j 
a long time, and that it is still in evidence. The welfare measures of industry were q 
often adopted in a spirit of benevolent and condescending paternalism. And the é 
worker who accepted these benefits from his employer was thereby forced to consent, 
at least tacitly, to this declaration of his inferiority. How does this apply to 
industrial medicine? The factory is an organization in which the employee is 
necessarily subordinated in many areas to the authority of supervisors and managers. 
In assessing the position of medicine within industry the sociologist may raise the : 
question how medicine fits, or perhaps does not fit, into this authority relationship. 
He has to recognize that the relation between supervisor and employee in industry : 
is likely to be tense and that in a situation producing tension the different partici- ay 
pants look at the same fact in a great many different ways. 

The managerial perspective has been characterized by a British observer in the 
following way : 

Many managers suggest that were they in their workers’ shoes they would be duly grateful j 
for cleaner factories and for canteens, for clubs and any other endeavor of the firm to promote 4 
social activities, and for all the other items for which many a welfare department holds itself 
responsible. For in these ways the firm proves that it is a good employer, that it does every- 5 
thing for its workers; and in return it is entitled to expect loyalty from its workers and t 
unfailing fulfilment of its expectation of increased production. And so, full of good intentions 4 
and of the righteousness of their cause, managements have their factories painted and canteens ‘ 
installed, club houses built and welfare officers appointed. And very often very little happens: 
inexplicably the workers are not grateful; they do not use the club, and the canteen they use 
only very little; they show no greater loyalty to the firm, nor any inclination to work harder. 
At best they seem to take such improvements completely for granted, as if they were theirs 
as of right, and, in any case, long overdue. . . . At worst, they sneer that the cost has 


been incurred at the expense of the tax collectors and the nation or even that it has come out of 4 
their own rightful wages.” 


Now, industrial medicine is by no means in the same category as canteens and 
clubhouses, because attitudes toward health differ from attitudes toward eating i 
facilities and entertainment. But historically industrial medicine has certainly . 
grown alongside these and other welfare activities by which management has 
attempted to alleviate the work-a-day life of its employees. Hence industrial 


1. Goddard, H. H.: The Levels of Intelligence, in Edie, L. D.: Practical Psychology for 
Business Executives, New York, H. W. Wilson Company, 1922, p. 48. 

2. Lynton, R. P.: Incentives and Management in British Industry, London, George Rout- 
ledge & Kegan Paul, Ltd., 1949, pp. 96-97. 
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medicine, or at any rate the medical facilities of the plant which are not required 
by law, are part of that series of welfare measures which have on the whole failed 
to elicit an appreciative response from the worker. Many managers are acutely 
irritated by the fact that their many efforts in this respect seem to be of no avail. 
They come to regard the worker as unresponsive and ungrateful. 

From the worker’s standpoint the matter looks different. Some of these welfare 
measures he may not want at all; others he desires greatly. And those he desires 
he may nevertheless fail to appreciate when they are provided by the firm. It is 
hard for him to take gifts, especially since they are gifts from the economically 
strong to the economically weak. This is in part a legacy of the industrial relations 
of the past, when every act of those in positions of economic power aroused sus- 
picions in their employees. Of course, workers are likely to appreciate the medical 
facilities of the plant, regardless of their attitude toward other welfare measures. 
They know that these facilities are available to them when the need arises. But 
the workers are nevertheless likely to look at the plant physician as a member of 
the supervisory hierarchy. And their distrustful attitude toward their supervisors 
sometimes carries over into their attitude toward industrial medicine. The reasons 
for this carry-over lie partly in the relation between the plant physician and the 
supervisors of the plant. When the worker is hired, for example, he is given a 
medical examination, in which his work capacity is assessed ; his job-placement and 
later reassignments depend on this or subsequent examinations. To the worker 
it is apparent that the plant physician is in fact a member of the supervisory hier- 
archy. After all, his medical findings are used by management for the purposes of 
management. The health of the individual worker becomes a subsidiary consider- 
ation, a means to a managerial end. And the worker inevitably senses, though he 
may not verbalize it, that the doctor functions in a supervisory as well as in a 
medical capacity. 

A second difficulty is readily apparent. As physicians you deal with the indi- 
vidual patient and his physical ills. But as plant physicians you are employed to 
deal with the patient as a member of the work force rather than as an individual. 
It is impossible to ignore the fact that illness affects both the health and the 
employment status of the patient. Leggo®* has called attention to the fact that 
some employees utilize the “advantage of illness” for the sake of modifying their 
employment status, at least temporarily. Private patients also take such advan- 
tages of their illness, but in private practice this tends to be a peripheral, psycho- 
logical problem. To the industrial physician it may present a real problem. His 
statement that the patient is well has important consequences for supervisory 
practice. This fact is likely to have some adverse effects on the worker’s attitude 
toward industrial medicine, whatever the merits of the case may be. In judging 
the degree of convalescence the physician judges the employability of the worker; 
and it is well known that physical convalescence and the patient’s recognition that 
he is well do not always coincide. 

The sociologic problem of industrial medicine is that the illness of the worker 
occurs in a setting in which the various participants assess the fact of illness in 
different, and sometimes conflicting, ways. To the supervisor illness is an unfore- 


3. Leggo, C.: The Prescription of Light Work for the Partially Disabled Employee, 
California Med. 70:294 (April) 1949. 


ted 
x 
| 
ae 
| 
= 
4 
rage 
Be 


180 INDUSTRIAL HYGIENE AND OCCUPATIONAL MEDICINE 


seen interruption of his production schedule. To the plant physician it is first of 
all the illness of an individual, but the question of the patient’s health must be 
directly related to his employment status. This link between health and employ- 
ment is likely to create tension between the physician and the supervisor, on one 
hand, the physician and the worker as a patient, on the other. Schematically put, 
the physician is likely to take the patient’s side in his relations to the supervisor, 
and he is probably compelled to take a somewhat supervisory view of the worker’s 
illness. It is not surprising under these circumstances if the privacy of the doctor- 
patient relationship is threatened. The physician’s knowledge of the worker’s 
condition becomes in a sense managerial property. At the same time, the worker 
is somewhat apprehensive lest his illness and the information about himself which 
he must give to the physician, and which are, after all, private matters, come to 
be used in a supervisory context and without his consent. This natural appre- 
hension can be minimized by any policy which explicitly defines and respects the 
confidences that are necessary if the physician is to give the worker adequate medi- 
cal care. 

Most of the problems which I have touched on are solved daily and in piece- 
meal fashion. This is as it should be, and it may be unnecessary to add that the 
sociologist has no over-all solutions to offer. It is a common observation, on the 
other hand, that these piecemeal solutions sometimes lead to a cumulation of vexa- 
tions and misinterpretations, from which the participants find it difficult to extricate 
themselves. It is at times like this, or perhaps in order to avoid such emergencies, 
that the detached perspective of the sociologist may prove useful. His detach- 
ment allows him to study the situation and perhaps to facilitate the reorientation 
of the participants. At the same time he must realize that the participants probably 
regard him with suspicion, because none of them can be sure what his findings will 
reveal. The ideal condition for a sociologic survey lies in the complete inde- 
pendence of the investigator respecting the interests of all participants. Leighton 
has remarked that people like to use the social scientist as the “drunk” uses a 
lamp post, for support, not for illumination. You have a right to suspect any 
sociologist who permits himself to be used in this way. 

I have deliberately emphasized the cross pressures which characterize the role 
of the plant physican. I have done so in the hope that the physician in industry 
may find it useful to adopt this perspective on occasion and to be aware of the 
ambivalence inherent in his dual role as physician and as managerial employee. 
So far as he can look with detachment at the cross pressures to which his role 


exposes him, he will help management, he will help the worker and he will help 
himself. 
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THE VIEWPOINT OF THE PSYCHIATRIST 


KARL M. BOWMAN, M.D. 
SAN FRANCISCO 


SYCHIATRY is that specialty of medicine dealing with mental disorders. 

As such it naturally progresses from the treating of serious mental disorders 
to a study of their causes and prevention, and finally to methods for obtaining the 
optimum of mental health. The problem of mental health is linked with the 
problem of physical health. This integration of mental and physical, of psyche and 
soma, is basic in psychiatry. Psychiatry therefore finds itself satisfied with the 
definition of health as laid down by the World Health Organization of the United 
Nations which reads as follows: 
Health is a state of complete physical, mental and social wellbeing and not merely the 
absence of disease or infirmity. 

The enjoyment of the highest attainable standard of health is one of the fundamental rights 


of every human being without distinction of race, religion, political belief, economic or social 
condition. 


The health of all peoples is fundamental to the attainment of peace and security and is 
dependent upon the fullest co-operation of individuals and States. 


We see in this definition the acceptance of the idea that mental health is an 
essential part of all health and not something to be dissociated and studied apart. 
The problems of mental health and mental disease should be integrated closely 
with the study of physical health and physical disease. In fact, they cannot 
be separated and kept apart. From all this it follows that any organization which 
is concerned with the health of the worker must of necessity include the psychiatrist 
as a part of its machinery for carrying out its project. This does not mean that 
all health organizations must have specially trained psychiatrists. In many cases 
the physician or the surgeon who understands the general principles of mental 
hygiene and who has had some training or experience along psychiatric lines may 
be able to deal with many, if not most, of the problems which come up. 

These ideas are not at all new. For 30 years psychiatrists have been pointing 
out that there is a place for a psychiatrist setup in industrial medicine and that 
those practicing industrial medicine will be able to do a better job if they have 
some familiarity with psychiatric principles. 

The psychiatrist is a person who is interested in personality, in all its aspects 
both mental and physical. Furthermore, he is able to integrate these two aspects 
of the personality, so that he can make a unique contribution to the solution of 


From the Langley Porter Clinic. 
Read before the Section on Preventive and Industrial Medicine and Public Health at the 


Ninety-Ninth Annual Session of the American Medical Association, San Francisco, June 28, 
1950. 
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problems of personality. The psychiatrist is interested first in helping select the 
worker for a job for which he is fitted. From his own special knowledge he can 
contribute something which cannot be contributed by other experts in industrial 
medicine or in personnel relations. 

The psychiatrist does not, however, claim to have a panacea for all the problems 
of industrial medicine, nor feel that he can do more than help in the solution of a 
number of specific problems. There are many needs of the worker which are 
not understood or which are not being dealt with adequately at the present time. 
The psychiatrist is interested in picking out those who manifest serious or mild 
mental disorders and in seeing that they receive adequate treatment. He knows 
that many of them can be brought back to good mental health and that many of 
them will become even more efficient workers than they were before they had 
their breakdown. 

This is not, however, the most important contribution which the psychiatrist 
can make. Primarily the psychiatrist brings a certain approach to many of the 
problems in industry. The psychiatrist knows that the mental health of the worker 
is just as important as the physical health, that absenteeism due to emotional 
disorders represents just as much loss of income to the worker and just as 
much injury to industry as does loss of time due to physical illness. It may 
also cause the worker as much or even more suffering. The psychiatrist can 
bring clinical judgment to bear on the interpretation of standard aptitude and 
efficiency tests, which may well help in preventing a rigid and unintelligent use of 
these technics. He can point out that personality, drives and interests are among 
the most important factors in making a man a competent worker and a happy and 
healthy human being. He is familiar with the workings of the human mind, the 
processes of rationalization and projection, and other technics by which individuals 
distort their actual feelings and emotions and hide them even from themselves. 
He knows that a worker may project the dissatisfaction with his home life on to 
industry and may make all sorts of complaints about working conditions when the 
real problem is the nagging of a wife or worry over a sick child. The prompt 
dealing with such matters is of inestimable value to both worker and industry. 

Some 25 years ago it was pointed out that in a study of over 4,000 cases of 
discharge only 34.2 per cent of the employees involved were discharged for what 
were considered defects of skill and technical knowledge, whereas 62.4 per cent 
were discharged for what were considered defects of social understanding, and 
3.4 per cent for miscellaneous reasons. In other words, nearly two thirds of those 
discharged were discharged because of personality defects and failures of social 
adjustment rather than for actual incompetence or lack of skill in the job for 
which they were employed. In view of this it can be seen that the problem of 
employment is closely linked with what are primarily psychiatric problems and 
that to deal with this problem adequately requires the setting up of psychiatric 
facilities as a part of the whole medical setup in industry. 

It is desirable that a worker (1) get satisfaction from his work, (2) feel 
essential and (3) know that he belongs. Modern industry with its assembly line 
affords less chance for satisfaction and pride in work. It also makes it less easy 
for an employee to feel essential or even to know that he belongs. The whole 
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problem of building up the morale of the worker is important to the success of any 
industry and to the success and happiness of the worker. This is also a problem 
which falls into the field of psychiatry and to which the psychiatrist is able to 
bring a special knowledge and ability. 

The setting up of preventive measures in the field of mental health is much 
more difficult and complicated than the setting up of such measures in the field 
of physical health. When the problem of tuberculosis or typhoid comes up, one can 
work out the specific causes, the sources of infection and fairly simple and effective 
methods of dealing with them and thus prevent the spread of these diseases. The 
problem of mental health, however, is so enormously complicated that one cannot 
deal with it in any such simple fashion. The most important places, however, for 
beginning true work in mental hygiene are the home, the school and the industrial 
plant. The setting up of psychiatric facilities in industry need not alarm the 
industrialist. His plant will not become a psychiatric clinic nor will the main func- 
tion of it, namely the production of some commodity, be done away with. Rather, 
the psychiatrist will help in developing more contented and more efficient workers, 
so that industry in turn will be benefited as well as the worker. 

It is well to recognize that the human machine has many more variables than 
any of the other machines used in industry. The efficiency of the human machine 
is determined not only by its capacities but by its interests and motivations, its 
loves, its fears and its hates. In considering the worker in industry, one has to 
think of all the complicated problems of special interests and ambitions, family 
bonds, feelings of superiority and inferiority, of aggression and submission, of 
hostility and resentment. The life of the worker outside his employment situation 
may determine his success or failure at his work. The psychiatrist, therefore, 
would go far beyond the study of special abilities and disabilities, both sensory 
and motor, of the individual worker. The study of the intellectual and physiological 
capacities is not enough. One must study the emotional needs and capacities 
as well. 

Prolonged unemployment is likely to bring about character deterioration in a 
considerable number of persons; therefore, direct relief except as a temporary 
emergency measure is not a desirable way of dealing with unemployment. It 
confirms any feelings of helplessness and dependency which the individual may 
already have and does away with initiative, giving a feeling of uselessness and 
tending to destroy the feeling of self respect. 

It is well known that many persons have difficulty in securing positions because 
of physical disease or physical defects. It is not so well known, however, that 
when these vocationally handicapped persons are carefully studied and trained 
for a position which they are able to fill, they become generally the most valuable, 
the most reliable and competent of employees. Their self respect is restored by 
the fact that they are gainfully employed and can compete on equal terms with 
their fellows. The reports of the Federal Office of Rehabilitation clearly demonstrate 
these points. 

The psychiatrist is familiar with the fact that promotion is not always a 
source of happiness, that often depression may be precipitated by promotion, par- 
ticularly if the person feels inadequate or unwanted in his new job. The 
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psychiatrist also knows that certain supervisors cannot live up to the rules and 
regulations of the company and deal fairly with the men under them, because of 
their own neurotic personalities. This is something very important, and work 
done in this field by competent psychiatrists has produced important results for the 
worker and for industry. A good psychiatrist can help immeasurably in building up 
the morale of an organization. 

The psychiatrist has been instrumental in changing the attitudes in such 
important matters as alcoholism. In the past alcoholism was regarded as purely 
a moral question and an adequate ground for dismissing an employee with no 
attempt to discover the reasons for his alcoholism or to deal with it. The present 
attitude of regarding the alcoholic as a sick man has led to a much more intelligent 
and humane way of dealing with this problem. In 1947 the Consolidated Edison 
Company of New York adopted a new and startling attitude with regard to 
chronic alcoholism. It stated that certain cases of alcoholism would be considered 
like cases of any other disease and that employees with two to 15 years of service 
would be placed on probation while rehabilitation proceedings were instituted. 
It also announced that in certain cases chronic alcoholism would be regarded as 
a legitimate basis for disability retirement with the usual modified rate of pay. 

From all this it can be seen that psychiatry merits an important place in any 
planning of industrial medicine. The health happiness and efficiency of the worker 
can be increased, the morale of the workers raised and the productivity of the 
industry increased by a proper and adequate use of psychiatry and by the employ- 
ment of psychiatric principles. 
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THE VIEWPOINT OF THE PHYSICIAN IN INDUSTRY 


HENRY H. KESSLER, M.D. 
NEWARK, N. J. 


LTHOUGH it would be rather presumptuous of me to attempt to discuss fully 
the role of the physician in industry, I have had, for the past 30 years, an 
opportunity to observe the changes that have taken place in industrial medicine, 
both within industry and outside it. While there is a great deal of variation in the 
attitude and the practice of industrial medicine, depending on geographic area, size 
of the company, type of industry and labor conditions within certain industries, 
nevertheless there is one general trend which can be observed and evaluated. 

The trend to which I refer is the development of more services, not only medical 
but auxiliary also, for the benefit of the worker. It is true that large industries had 
long ago instituted many of the services which are today considered to be parts of a 
total industrial medical program. However, it has been only in recent years in this 
country, stimulated largely by labor pressure and labor leadership, that we have 
seen an enlargement of what we consider to be ideal industrial medical service. 

Industrial medicine faces the same dilemma that confronts most of us in the 
problems of living in a world of rapid social change. Can it fulfil the promise held 
out by the scientific achievements of the past 50 years? Leaders in the field of indus- 
trial medicine as well as in management, labor and government will no longer be 
satisfied with the one-dimensional concept of industrial medical services common to 
the industrial medical scene of a half century ago. Today all groups recognize the 
need for providing a full program of medical services, including accident and disease 
prevention, health maintenance, complete medical care.and rehabilitation. _ 

While there is agreement as to the scope of the medical service to be included 
in a modern program of industrial medicine, there has been, nevertheless, no agree- 
ment as to the best means of achieving such a result. Who shall assume responsibility 
—government, management or labor? It is not enough to admonish the physician 
that he is to assume the roles of physician, spiritual leader, educator and arbitrator. 
These responsibilities, however desirable, can never be realized so long as the phy- 
sician is beholden to any one group, be it government, management or labor. 

It is interesting, therefore, to observe the changing status of the industrial 
physician and the methods employed around the world to obtain a full program of 
industrial medical services. I should like to describe three different methods of 
delegating responsibility for industrial medical services—(1) by a totalitarian gov- 
ernment, as in Russia; (2) by a strong labor union, the United Mine Workers in 
America, and (3) by labor-management committees, as in Sweden. 


Read before the Section on Preventive and Industrial Medicine and Public Health at 
the Ninety-Ninth Annual Session of the American Medical Association, San Francisco, June 
28, 1950. 
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First let me refer to the type of service which I observed in Russia in 1932. 
In one tractor factory in Kharkov, employing 20,000 workers, there were 77 phy- 
sicians taking care of all the preemployment examinations and all the active medical 
services that were provided in industry and, to a large extent, supervising a general 
hygienic program that included dietetic care and placing of workers in suitable 
positions in the factory, where the physical demands of the occupation were fitted 
to the physical capacities of the individual. 

For example, 125 blind men were operating screw-threading machines, and 
75 persons with mild incipient tuberculosis were doing graded work for certain 
periods during the day, and then were referred to night sanatoriums for rest, shower 
baths, etc. Here, of course, was a totalitarian concept of total medical care. The 
ultimate aim of such service was ideal. But perhaps its shortcomings, aside from 
the obviously political, could be seen in a little episode that occurred during lunch 
time of the day of my visit. 

Somewhat to my surprise, I discovered that there were five dining rooms— 
one for the administrators, one for the workers, one for the blind men, one for the 
tuberculous, and the fifth for those suffering from diseases of the stomach and 
metabolic disturbances such as diabetes. Each room had its physician, and I spoke 
to the one in charge of the diners with assorted stomach troubles. 

“What’s wrong with that man over there?” I asked. 

“Diabetes.” 

“And what is he eating ?” 

“Black bread and cabbage soup.” 

“Hm. And that man over there?” I asked. 

“Stomach ulcer.” 

“And he is eating—” 

“Black bread and cabbage soup.” 

“How about that man?” 

“Oh, a liver condition.” 

“And what is he eating ?” 

“Black bread and cabbage soup.” 

“But tell me,” I said, “I thought that these men were put into this room so that 
each might have the special diet required for the proper care of his illness. But 
it seems that they are all eating black bread and cabbage soup.” 

“Oh, well,” said the physician, “We are hoping that someday they will have 
special diets. But in the meantime . . . black bread and cabbage soup.” 
Obviously, the totalitarian solution, in which government assumes total responsi- 
bility, is not the system of proper industrial medicine which we are seeking. 

In the United States the requirements of workman’s compensation have been 
enlarged so that the worker today is given larger benefits and larger medical services 
than existed in the early days of workman’s compensation. Nevertheless, paralleling 

this development there has been a recognition of the fact that the legal requirements 
of workman’s compensation, however broad, cannot and do not meet the total 
responsibility of the worker in industry. Labor unions, if they are large enough 
and powerful enough, pick up where the law leaves off, and typical of the effects 
of a labor union on industrial medicine is that of the United Mine Workers. Their 
welfare and retirement provisions are among the broadest in the nation, and without 
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question the union does a vast amount of good. Typical is the case of a man who came 
under my care, a paraplegic who had suffered his injury in a mine accident. The 
man was sent by the union to a rehabilitation institute where he received the total 
service that was necessary for his rehabilitation, without cost to himself in any way 
and with full provision for his family. In addition to his paraplegia, the patient also 
suffered a double leg amputation, but despite the great severity of his disability he 
made an excellent recovery. Able to walk with artificial legs and crutches, this man 
now owns and operates a thriving restaurant in his home town. Without the medical 
care the union had provided, this man, and hundreds like him, would have been 
thrown on the refuse pile of humanity. 

However, we cannot find industrial medical utopia by creating a condition in 
which labor has full charge ; excellent as the intentions of labor are, it is poor policy 
to put entire control of this complex field of social service into the hands of a single 
group. The industrial physician should not be placed in a position where he is 
subordinate to the interests of a single group. 

In industrial medicine as it is carried out in Sweden, we find the kernel of what 
may well become the ideal plan. Here, industrial medicine is provided for by joint 
committees of management and labor, working together to achieve what is most 
desired by both—healthy, happy, productive employees. The physician is employed 
by these committees, and his skills are the sole determinant of his acceptability. 
Together, management and labor work out the conditions for adequate industrial 
medical coverage, providing for preventive, short term, and rehabilitative medical 
care. The workers are pleased because they need not fear the economic and personal 
ravages of accident and illness, and management benefits by a happier working corps. 
Possibly, in some such arrangement as this may lie the solution to our problems 
of coordinating government, labor and management into an efficient cooperative 
unit for the execution of ideal industrial medicine. 

From my point of view I am in no position to describe what an ideal, good or 
inadequate industrial medical service would be. I can only report an increasing 
evidence of realization on the part of the American employer that his responsibilities 
lie beyond legal requirements, lie beyond even moral requirements, and consist of 
the utilization of all those measures, both social and medical, which will keep his 
employees happy and his workmen productive, and provide them with the com- 
petence that will make them useful citizens and a credit to his plant. 


53 Lincoln Park. 
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THE VIEWPOINT OF THE UNION 


HARRY READ 
WASHINGTON, D.C. 


OST unfortunately, the average worker entertains a mental picture of the 4 
plant medical office that is distinctly uninviting. As a rule, he sees in his i 
mind’s eye a cold, repellent, scientific gentleman in a white gown, who rasps out his ; 
comments in a bored tone. Hovering in the background is a prissy-looking female 
who is envisioned as being even more forbidding than the industrial physician. 
This mental aversion is rather deeply seated ; much of it is based on the general 
attitude of the public toward hospitals. People dislike hospitals and the atmosphere 
of hospitals. I suppose it is a psychological proposition that part of this feeling of 
the general public underlies the attitude of the industrial worker toward the plant 
medical department. As I say, this is unfortunate, and it is most definitely some- 
thing that belongs on the agenda of this symposium. 
I believe that the medical staff at any industrial plant can do a job in improving i 
the relationships between the medical department and the worker. ‘ 
I would put first in the various steps which I shall suggest this necessity of 
improving the whole approach to the injured or ill worker who is seated beside 
your desk. The workers in the plants cannot be expected to reason these relation- 
ships out on a philosophical basis. To them the plant’s medical department is 
closely analogous to the charity clinic, and too often the attitudes of the medical 
personnel supports that concept. 
It might even be helpful if you could talk to your worker callers in a restful t 
office shut off from bottles of pills, gleaming instruments and other technical Q 
equipment. 
Above all, you should carefully avoid treating plant patients as so many case 
numbers. The man who is injured or who becomes ill while on the job would 
welcome from you subconsciously the same sympathy and attempted understanding j 
he usually gets from his personal physician. I know, of course, that you are busy 
men, and that this procedure would take a little more time in each case, but I am 
convinced that in the long run it would pay excellent dividends. ‘ 
_ Here and there, with the detached, scientific attitude on the part of too many 
industrial physicians goes an air of suspicion. Of course, an industrial physician ig 
has to be on the lookout for the malingerer and the chiseler. That is part of his job. 
It is not, however, the main part of his job. His principal mission is to serve 
faithfully and sympathetically those who really are injured or ill. These comprise 
the tremendous majority of those who apply to the industrial medical office for 
treatment and advice. It is far better, so far as human relations are concerned, to 


Read before the Section on Preventive and Industrial Medicine and Public Health, at the 
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let an occasional malingerer get by temporarily than to offend one who is not a 
malingerer. That same concept is actually applied in courts of law. It is an old legal 
axiom that it is better to let 99 guilty escape than to convict one innocent man. 

My next suggestion is that you remember at all times that you are technical men 
4 and not merely management executives. Too often the industrial physician and 
nurse give the distinct impression that they are there only to save money for the 
employer. That attitude, of course, tends to confirm the allegation of the Com- 
4 munists that the whole supervisory setup of every corporation is devised to exploit 
those who work in it. We in the CIO have had some experience with Communists, 
and we are deeply disturbed when this or that group gives its unconscious support 
to the arguments of the Communists. I have actually been in plants where I have 
seen the industrial physician or the safety engineer openly derided when they passed 
through a shop department. 

I have thus far made a negative approach in this discussion. I have done so for 
the very real reason that the attitudes of workers which I have been describing are 
fairly widespread. They are basic attitudes which affect the whole relationship 
between the industrial practitioner and nurse, and the working force in any plant. 
There are, of course, many industries in which the relationships are excellent, but in 
those you will usually find an enlightened management and an enlightened medical 
staff. If you of the professional group keep in mind the basic evils which I have this 
far mentioned, I believe you will be well on the way to undertake some constructive 
approaches toward better relationships. Where the present approach of management 
could stand improvement, you would be making a contribution to improve it. 

What are these constructive approaches? During the war we of the CIO 
discovered that in many of the heavy industries, particularly, production was being 
hampered and health hazards increased because certain workers were preoccupied 
with grave personal problems. The problem might concern a domestic dispute, a 
delinquent son, a wayward daughter, a crippled child, grave illness of a member of 
the family, interest on the mortgage or any one of the other problems that confront 
men from day to day. We found through our own observation that a worker beset 
by a problem of this sort constituted a health and safety hazard—not only to him- 
self but also to those around him. The revelation led to the institution of what we 
call the Union Counseling Service. 

Obviously, we could not expect to find in the ranks of our union members 
workers equipped to give medical service, legal service or social service, or even 
advice on any of them. We did find, however, that we had a fairly ample number 
of workers who could readily grasp the technic of dealing primarily with these 
problems. Specifically, the worker who aspired to be a union counselor was given 
a brief, intensive course in the various services performed by social service groups 
or technical groups within the community. The counselor was also taught to 
approach the afflicted person with caution. There always was the possibility, you 
see, of arousing resentment through clumsy attempts to pry into the personal affairs 
of the man who had the problem. We do have this advantage, however: Workers 
trust one another. It is that trust that binds labor unions into cohesive units. It is 
the job of a counselor in a given case to ascertain just what the problem is and then 
to guide the man with the problem into the proper hands where he can receive 
expert and technical advice or service in meeting the problem. 
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We have had some amazing results with the Union Counseling Service. In 
many cases we find that the problem is in a large measure imaginary or tre- 
mendously exaggerated. The mere fact that the man with the problem has been 
induced to talk about it and relieve his mind to someone else quite often proves to 
be the first step in remedying the situation. 


I believe the industrial physician and the nurse could make an outstanding 
contribution to the whole health problem in our large plants by working with the 
union counseling service where one exists. In my judgment it is a grave mistake to 
attempt to work in competition with the union counselor. That method will lead 
only to new conflicts. Wholly aside from the service you can give the man with 
the problem when he is referred to you by the union counselor is the advice and 
guidance you can give the counselor himself so that he will do his work better. In 
this same connection, let me suggest that you avoid the mistake of openly prying 
into the personal affairs of workers. It requires patience and skill to get them to 
discuss their personal affairs. I need not waste time telling you technical people 
how to do it. 

I have enumerated here some constructive steps which industrial physicians 
could take on their own part. Wholly aside from the personal relationships, how- 
ever, there is a broader approach. In my judgment, industrial medicine must give 
consideration in its associations and councils to aiding employers, workers and 
government officials devise ways and means of getting industrial medical service 
into the smaller plants, in which nearly 70 per cent of all injuries and occupational 
diseases occur. 

It is, of course, impossible to blueprint an over-all plan, because the small plant 
problem varies from industry to industry, from city to city and even from block to 
block within the same city. I suppose a pooling of industrial interests in the field 
of industrial medical care is necessarily part of the eventual plan. This problem 
cannot be solved by management or by labor or by government officials working 
alone, or even working together. They must have the technical assistance of the 
industrial medical staff in solving it. 

In my judgment, you have a great mission. On my own part, I have found that 
you constitute the main group in the American Medical Association that comes at 
all close to understanding the problems of workers. You have, therefore, a double 
task. You must work outside and inside your organization at the same time, to 
make your point of view known to the leadership of the American Medical 
Association, which has chosen to deal with many medical problems merely by hiring 
press agents and creating slogans. No group of physicians in the country com- 
mands more of my respect than Dr. Anthony J. Lanza, chairman of your Council 
on Industrial Health, and the other physicians who constitute the Council. We 
should like to work more closely with the Industrial Health Council. We have 
learned, however, that an agreement made with members of the Council is quite 
likely to be interpreted in A. M. A. press releases as evidence that the labor move- 
ment is agreeing to everything that is done in the name of the A. M. A. 

Let me suggest to you that you familiarize yourselves with the labor movement 
and its philosophy. The labor movement does not judge the ethics and capabilities 
of the medical profession as a whole by the quacks and abortionists whose names 
appear in the public prints every day. We know that every group has a disorderly 
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fringe. We know that we have a disorderly fringe, but we ask you not to judge the 
whole labor movement by the “quacks” and “abortionists” who happen to be in our 
ranks. 

When you see in a plant a group of workers acting in a manner which seems 
wholly unreasonable and irresponsible, please remember that by and large they 
are the same folks who work in plants where everything is apparently peaceful. In 
other words, there is a definite cause for their unseeming behavior. It takes two 
parties to create an industrial dispute, and it also takes two parties to create hostile 
attitudes in human relations. 

Another point I suggest to you is that you give every possible assistance to the 
inspectors and various other personnel of the state and federal labor departments 
with whom you come in contact. These labor departments were created specifically 
to deal with the problems of workers, just as the Department of Commerce was 
established to serve businessmen, and the Department of Agriculture was estab- 
lished to serve farmers. Quite often the industrial hygienists overlook the function 
of the Department of Labor. In some instances there is a tendency on the part of 
the professional group to take over the functions of the Department of Labor. We 
simply do not want that to happen. Workers have confidence in the Department 
of Labor, and they have faith in the administrative technics of the Department. We 
have been striving for several years to bring about cooperation between the Depart- 
ment of Labor and other governmental agencies which are properly constituted to 
render technical services. Rest assured that we do not want labor department 
factory inspectors deciding medical or other teclinical questions that lie within the 
competence of men any women like yourselves. At the same time, we do not 
want you to undertake decisions that lie within the competence of the Department 
of Labor or the competence of the labor organization. We want competition, 
certainly, but we want it to be on a basis of service rendered through cooperation. 
That to us is the sound democratic way of getting things done. 

It is little more than a year ago that I learned that representatives of labor 
and of industrial medicine had been misunderstanding one another because of 
failure to ascertain just what they were talking about. I refer specifically to the 
phrase “industrial health or industrial hygiene.” We of labor were operating on the 
understanding that the term referred mainly to occupational health hazards. The 
medical technicians, however, were using the term in relation to community wel- 
fare. I believe the two groups are on the way to solving that difficulty. We 
definitely would not look to the labor department, either federal or state, to decide 
community problems like examinations of the chest or hearts of all the workers in a 
given plant. We would disapprove of a labor department’s engaging itself in 
administering such over-all health procedures. We do look to the Labor Depart- 
ment, however, to administer and enforce the valid decisions that you technical 
people make out of your greater knowledge and experience in your own fields. 

You will note that I have undertaken no discussion of specific services which 
we expect you to render. We have confidence in your ability and honest intention 
to give us the services of which as practitioners of industrial medicine you have 
expert knowledge. I hope that nothing I have said has suggested an invasion of your 
important and proper sphere of action. 
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EW OF us, I am sure, can fail to be aware that this scientific assembly falls 

on a significant anniversary: the signing, five years ago last Sunday in this city, 
of the United Nations charter. Nor can we delude ourselves into thinking that the 
avowed purpose of that organization—to deliver future generations from the scourge 
of war—has not been seriously threatened by the storm clouds which have darkened 
the skies of international relations ever since. This anniversary suggests one 
of the larger perspectives within which we must see our own deliberations: In 
a very real sense, what takes place in this assembly must be oriented toward 
achieving, in some measure, the objectives of the United Nations charter. What 
we do here must be directed toward alleviating some of the tensions and mis- 
understandings which have helped to create an atmosphere of suspicion and 
fear between and within nations. Unless we can see our proceedings in this per- 
spective, this assembly can have only a! minor significance. 

There is a somewhat narrower but still significant focus of our proceedings. It 
arises from the fact that the United States is one of the few countries—the only 
country of any size—which still aggressively defends the position that the “free 
enterprise” system is superior to any other form of economic organization. This is 
a fact of greatest import for the tasks which industrial medicine in the United 
States sets for itself. It influences in an important measure the methods and 
objectives of your science—or, should I say, your art. 

Perhaps no other area—unless it be the area of race relations—is considered 
more vulnerable to attack by our ideological antagonists than this one. I think it 
can be said with realism that on its ability to make this “free enterprise’ system 
work—on its ability by that system to provide the optimum benefits, material, 
emotional and spiritual, to its workers—will depend the ability of this country to 
win its case before the bar of world public opinion. And that means that you, as 
physicians in American industry, have a stake in the successful functioning of the 
system—not alone from a national but from an international point of view. 

It would be eminently worth the while of industrial medical practitioners to 
devote a little spare-time research to the reasons for the failure of the “free enter- 
prise” system in other countries of the world. I am convinced that such research 
would yield important data relevant to the tasks of industrial medicine in the 
United States. It would, among other things, indicate that the reasons for that 


Mr. Henry is minister of the Tennessee Valley Unitarian Church of Knoxville, Tenn. 
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failure were not all economic ; indeed, that an important reason for the breakdown 
of that system was a failure to take into account the “human factors” of industrial 


organization. 
Too often was the worker regarded as simply a digit in the equation of pro- 
. duction, as solely an “economic man.” The qualitative dimension of his life was 


left out of all account in the industrial picture. And part, at least, of the reason for 
the insistence of the masses on the adoption of a different system was the conviction 
- that thereby their human needs—their emotional, their psychological needs—would 
receive greater consideration. Whether they have or not is beside the immediate 
point: The question of motivation for the change is what concerns us here. And I 
am convinced that we would have to acknowledge this factor as weighing heavily in 
the picture if we were to judge the situation impartially. 

If this observation is justifiable, then I think it indicates the first task which 
industrial medicine must set for itself in attempting to create the optimum conditions 
for the health of the American worker. Yours is the job of interpreting the para- 
mount importance, both to management and to labor, of the human needs of the 
whole man in American industry... Mayo and Roethlisberger have demonstrated 
the decisive significance of this dimension of human relations in industry. Their 
findings have received further corroboration from the relatively new field of “group 
dynamics” in such studies as those of the Tavistock Institute of Human Relations 
and the Institute for Social Research at the University of Michigan.* : 

Ideally, the physician in industry occupies a uniquely advantageous position in 
the typical American factory: He stands on neutral ground between management, 
on one hand, and labor, on the other. This position of neutrality carries with it 
certain opportunities and obligations, which belong peculiarly to him. If the first of 
these is the opportunity to keep before both groups the importance of the human 
needs of the whole man, the second is his opportunity to mediate conflicts between 
the two groups as they arise and before they result in breakdowns of communica- 
tions or in open hostility. This is one of his most significant potential contributions 
as counselor. It means accepting the important sense in which he is a social, as 
well as a medical, scientist. To fail to accept that challenge is to forfeit one of the 
most important obligations put on him by reason of his privileged position. I 
venture to predict that there would be a significant decline in work stoppages in 
American industry if industrial medical practitioners would accept this role as 
“advance mediators” of conflict—a role which only they, by reason of their position, 
can fulfil. 

Recognition of the American worker—be he of labor or management—as a 
“whole” person implies a further obligation of the physician in industry: that of 
utilizing the insights of those who are concerned with the worker outside the indus- 
trial plant—the civic leader, the family doctor, the social worker, the clergyman. 
In order fully to meet the worker’s health needs, the industrial physician must 
acquaint himself with the representatives of these other disciplines who are in 


1. Compare the work of Vonachen and associates at Caterpillar Tractor Co. (Vonachen, 
H. A.; Kronenberg, M. H., and Forster, M. H.: Industrial Mental Hygiene in Action, MS., 
6 pp., no date). 

2. French, J. R. P. Jr., and Coch, L.: Overcoming Resistance to Change, Human Rela- 


tions 1:512, 1948. Zander, A.: Resistance to Change—Its Analysis and Prevention, Advanced 
Management 15:9, 1950. 
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contact with the worker off the job. Interdisciplinary cooperation, whereby repre- 
sentatives of various professions share their peculiar knowledge of man and insights 
into his behavior, and formulate some working interrelationship, is a “must” if 
we are to achieve a spiritual One World. Only so can we forge the tools with which 
to work together toward our common objective: the optimum conditions under 
which to foster happy, healthy, fully functioning personalities. 

And yet, even to say this is not enough: The physician in industry cannot 
succeed, I believe, until he recognizes his job as something more than meeting the 
medical and even the emotional needs of the workers he serves. He can make the 
most elaborate studies of conditions in the workroom, compile the most detailed 
life-histories and analyze the results of thematic apperception and Cornell index 
tests ad infinitum; he can do everything in his power to see to it that the worker’s 
need for security and recognition and status is met in the plant. Still, unless he 
does more, his job may prove ineffectual. For every worker—every person—needs 
above all else a sense of his own worth and value, and the satisfaction that what he 
is doing, what he is, is worth while, not alone in the industry of which he is a part 
but in his own total life-view—in the scheme of values he holds. 

This suggests the fourth, and final, opportunity of the physician in industry: 
that of catalyst in a complex set of human interrelationships, of morale officer- 
extraordinary. For this role he needs preeminently a warm love of people, a kindly 
sense of humor and a respect for those intangible values beyond psychology, which 


one can only call religious. From his peculiarly favored position he should be able, 


to see the factory in which he works as a laboratory in human relations, not alone 
as a place in which “industrial relations” are all that count. His view of the plant 
should be that of Jeshua in Maxwell Anderson’s “Journey to Jerusalem.”* To 
paraphrase Jeshua’s speech: 


: a city is but the outer hull, or garment, of the faith which dwells within. Its palaces 
and walls that . . . seem so tough and durable, are blown into these shapes by the spirit 
which inhabits [them] . . . and will subside again when the spirit is withdrawn. And 
what is true of cities is true of [factories] . . . .The walls of every [factory] 

are held foursquare by a people’s secret singing. 


Industrial medicine’s ultimate task is not finished until it supplies the catalytic agent, 
the spiritual ingredient, which will keep American industry alive and flourishing 
with the “secret singing” of every American worker. 


ABSTRACT OF DISCUSSION 


Dr. Joun M. Krmnicu, (Medical Director, Campbell Soup Company) Camden, N. J.: 
I have been impressed with the basic similarity of our speakers’ interpretations of the industrial 
medical needs of the American worker. This is remarkable considering their varied experiences. 

I made a list of 40 different services which our speakers mentioned. All of them are 
being carried out in many of our country’s large industries. The underlying emphasis was 
that industrial medicine should make plans whereby these desirable services could be expanded 
to all workers, even in the smallest plants, and that industrial medicine should plan to carry 
out still better programs of good human relations and more extensive programs of preventive 
and constructive medicine. 

Certainly, an understanding of the industrial worker is essential to the understanding of 
present day society, since the industrial workers’ group is the largest segment of adult 
society. Employed people and their dependents are the nation. 


3. Anderson, M.: Journey to Jerusalem, New York, William Sloane, Associates, 1940, 
act. 3, p. 105. 
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If it may be said in these troubled times that people are beset by “social pathology,” then 
it may be said also that industrial medicine is well fitted to treat this social malady. Industrial 
medicine is already on the job handling the workers, and it is the initial agency having the 
opportunity to observe and treat the earliest signs of faulty social behavior. 

It was good to hear Mr. Harry Read’s plea for cooperation between the industrial medical 
staff and management, government and labor. It is good to know that the average enlightened 
CIO worker will have no distrust of the industrial medical staff, since, as we have been 
told, his union leader will cooperate and convince him that he may have confidence in the 
ability and integrity of the industrial medical staff. ; 

To continue with the emphasis on human relations and preventive medicine, Dr. Robert Collier 
Page says, “The incidence of nonoccupational disability in any industrial concern is a measure of 
the adequacy of management and employee relations, over-all efficiency and basic morale. Non- 
occupational disability affects the initiative of the individual worker, and his willingness to work ; 
it affects labor relations, and it affects profits.” The need is to keep people from getting sick 
and to prevent the necessity of hospitalization. Parenthetically, do not forget that health insur- 
ance plans do not insure health to the employee. Legislation can provide clinics, but not the will 
to health. The lack of the will to health is a major obstacle in maintaining good health. 

The physician in industry is in a position to evaluate the employee’s emotional adjustments 
to the job, to his fellow workers and even to his home. He can teach the employee how to 
live within his physical and mental limitations. 

The topic of guiding and evaluating the older worker was barely touched in our symposium. 
Stieglitz says, “The need to learn about aging is urgent. The apparent boon of great longevity 
may become a curse. Long life without health is not only an individual tragedy but a social 
evil seriously threatening the national economy. Increased longevity, with health and useful 
vigor, may be made an incalculably valuable asset to the commonwealth if the potentialities of 
the elderly are wisely developed, guided, and utilized.” In my company there are many 
oldsters, many of whom have been in the company’s employ 25 to 45 years, while others are 
just as old, but have less seniority, because they were 50 to 55 when they were hired during 
the war. I can see that many of these people, before they reach their retirement age of 65, 
sooner or later will not be able to do as much work as the average worker 40 years old. 
Industrial medicine must aid industry and labor in developing some sort of a system of job 
and employee evaluation to permit these old people to support themselves with jobs patterned 
to their capacity. 

Rehabilitation is another relatively rapidly expanding service in which we will participate 
more and more. In industrial medicine, we know our job is not complete until our patient is 


back on his regular job. Dr. Rusk says that in planning a rehabilitation program the following 
has been learned: 


1. It is just as important to learn what patient has the disability as to know what the 
disability is. 

2. Action absorbs anxiety. 

3. It is better to work with patients than on them. 


4. Patients should be taught to follow the proverb: “God grant me the serenity to accept 
things which I cannot change, courage to change the things I can, and wisdom to know the 
difference.” 

The American worker is certain to benefit from industrial medicine’s expanding program 
of better human relations and better preventive medicine. 

Dr. Leon Lewis (associate professor of industrial health, University of California School 
of Public Health), Berkeley, Calif.: The speakers, drawn from many walks of life in our 
industrial and social community, have been asked to answer a fundamental question: How 
can industrial medicine meet the needs of the American worker? It would have been illuminat- 
ing, perhaps, to preface this discussion with a statement of the primary question, namely: 
What are the needs of the American worker so far as industrial medicine is concerned? Since 
this background information was not provided at the beginning of the symposium, it is all the 
more remarkable that throughout the series of talks there was a fairly consistent recognition 
of the types of needs which must be met. It was also recognized that these needs could not 
be satisfied by the industrial physician working alone in his role as a medical practitioner. 
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The necessity for a humanistic approach to the consideration of the productive citizen, 
with his multiple and variable community relationships, has been thoroughly supported by 
this series of talks. From what has been said, it may now be possible to reconstruct a state- 
ment of those needs of the American worker which can be met by industrial medicine coop- 
erating with the other disciplines and activities involved in industrial community welfare. 
In doing so it should be emphasized again that the worker is, after all, any American citizen 
who contributes to the welfare of the community in some productive way. He is not labor 
with a capital L; he is not a segregated unit of the community; he is the man with the tool, 
the instrument, the mind, the executive talent or the artistic ability which makes him a useful 
member of society. We have finally come to recognize that whatever his field of work may 
be, there are certain basic needs which can be fairly clearly delineated. 

Foremost among the needs of the worker are: 

(1) A sense of value and personal satisfaction (which the Rev. Mr. Henry stressed as 
the primary need of man). 

(2) Physical and mental health and well-being, without which there can be no personal 
satisfaction or industrial effectiveness. 

(3) Reasonable security through assurance of employment, recreational opportunity, satisfy- 
ing leisure and community assistance in times of sickness or need. 

(4) A sense of group solidarity and community significance attainable through organization 
and participation either directly or through representation. 

(5) Effective expression of innate capacities through selection of occupation achieved with 
the assistance of technical consultants but retaining the maximum possible freedom of choice. 

This statement of needs is not intended to imply that industrial medicine in any or all of 
its, functions can possibly do more than contribute to their adequate satisfaction. The formal 
services of industrial medicine have been frequently stated and elaborated. Today we had 
them reviewed again—in relation to placement by Mr. Hall, in relation to medical care by 
Dr. Kessler and Dr. Bowman, and in various contexts by other speakers. The important 
contribution of this symposium, however, does not lie in the statement of formal responsibilities 
or duties. - It arises from the indications of new attitudes and the recognition of broad social 
responsibilities, which is a striking development in this field. Those of us who have grown up 
during the developmental phase of industrial medicine in the United States cannot fail to be 
impressed by the statements and projections of today’s symposium—vague as many of them 
may still seem to be—in contrast with the tenor and implications of discussions a decade or 
two ago. Industrial medicine, to my mind, has long been hamstrung by too much concentration 
on forensic matters usually related to protection of parties involved in medicolegal disputes or 
in concerted attack on purely economic aspects of disability and absenteeism. We are now 
beginning to recognize that while these matters, particularly the economics of industrial health, 
are of fundamental importance, solution of the problems can best be attained by a new and 
broader dedication to the health and welfare of the workingman. 

As Mr. Bendix pointed out, in the past industrial health has been dished out to the worker 
from above, either because of economic pressure or because of more or less sincere humani- 
tarianism. The type of physician attracted to industrial medicine and the service he rendered 
were to a great extent influenced by the attitudes which prevailed on the part of management 
and the insurance industry. There is evidence that a great change is taking place, because those 
who should be most vitally concerned with industrial hygiene and industrial health in general 
are finally becoming personally involved in the administration and function of health services. 
The dynamic interest of labor, still somewhat uncertain and often bombastic, has already 
stimulated the development of rehabilitation procedures, encouraged progress in industrial as 
well as in general medicine in the vital coal-mining industry, and hopefully will continue to 
help change the objectives and attitudes of industrial medical personnel in a fashion which will 
greatly contribute to the welfare of the whole community. 

While we should be careful to avoid the impression that we are now approaching the golden 
age of industrial medicine or the suggestion that the day of the rigidly selective preemployment 
examination and of primary devotion to loss prevention has disappeared from our scene, we 
should, in my opinion, recognize and utilize the wave of interest which is now developing. This 
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will stimulate well founded scientific personnel placement, vocational and medical rehabilitation, 
progressive organization for safety and effective worker participation in industrial health 
activities. 

In order to make progress, those of us most involved in industrial medicine, as well as 
the medical profession at large, must continue to have avenues for free discussion and evaluation 
of ideas and technics. In this connection we should be willing to reexamine many of the 
traditional practices in our field, including not only medical technology but the related sociolegal 
practices as well. For example, specific reference may be made to the Workman’s Compensa- 
tion Acts as they are now administered in the many jurisdictions. The time is coming when 
the basic philosophy of these laws should be reexamined to determine whether they are 
making the maximum contribution to the general welfare. The time may be at hand when 
the positive values of good industrial medical and rehabilitation practices will be obstructed 
if we do not alter the medicolegal framework in which they have to operate. 

There are many barriers which must be overcome before industrial medicine will have 
succeeded in contributing in fullest measure to the satisfaction of the needs of the American 
worker. The important thing to recall at the close of today’s symposium is the fact that 
serious men representing many disciplines have sat down together to make a preliminary attack 
on a problem vital to the national welfare, and in the broadest sense, the national security as 
well. 
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New Instruments and Technics 


A LIGHTWEIGHT POWER SUPPLY FOR AN ELECTROSTATIC PRECIPITATOR 


JOHN K. BROWN, B.S.(Chem.Engr.) 


ANDREW D. HOSEY, B.S.(Chem.Engr.) 
AND 
HERBERT H. JONES, B.S.(C.E.) 


CINCINNATI 


The electrostatic precipitator has been an important tool in the field of industrial hygiene for 
many years. The instrument is widely used for the collection of atmospheric samples of dust 
and fume and has proved to be dependable and efficient for field use. 

Several modifications of the first commercially produced precipitator for field use have been 
made with the idea of improving its dependability and efficiency. The most recent modifications 
are discussed by the American Conference of Governmental Industrial Hygienists Committee on 
Standardization of Air Sampling Instruments 1, while an earlier modification was described by 
Clayton.? 

A project was undertaken at this laboratory to design a different type of power supply, one 
that would be lighter, dependable, as efficient as the existing modifications, and that could be 
placed in the old M. S. A. case. 


APPARATUS 


A power supply was designed which employs radio frequencies to obtain a high potential 
through an air-core transformer. This type of high potential power supply is employed in some 
types of television receivers. Schadt and co-workers * described an electrostatic precipitator 
utilizing a radio frequency power supply which was available commercially. Jiowever, the 
size and the weight of this unit make it unsuitable for portability. 

The new power supply, which will be referred to subsequently as PHS-50, is shown in 
figure 1. In figure 2 the completed unit is seen installed in the old M. S. A. case. Figure 3 
presents the schematic wiring diagram. The power supply weighs 234 Ib. (1.24 Kg.), and the 
complete unit installed in the old M. S. A. case weighs 18 Ib. (8.16 Kg.), contrasting with 26 lb. 
(11.8 Kg.) for the old M. S. A., 32 lb. (14.5 Kg.) for the PS-10 modification! and 37 Ib. 
(16.78 Kg.) for the new M. S. A. model. Thus a considerable reduction in weight has been 
effected. 

The power supply operates from a 110 v. a. c., 60 cycle line and supplies 60 to 100 ma. at 
300 to 400 v. d. c. to a 15 kv. radio frequency coil. A complete list of parts used is found in 
the appendix. The coil furnishes 13 to 15 kv. d. c. to the precipitator electrode tip. Radio 
frequency was chosen because of the light weight of the components, elimination of moving 
parts, and safety due to the limited current supplied. 

It will be observed in the circuit diagram (fig. 3) that the center electrode is positive. This 
arrangement is counter to most of the circuits in use, in which the center electrode is negative. 
A power supply similar to that described above was constructed in such a manner that the 


Messrs. Brown, Hosey and Jones are junior assistant sanitary engineer, sanitary engineer 
(R) and junior assistant sanitary engineer (R), respectively, in the Industrial Hygiene Field 
Headquarters, Division of Industrial Hygiene, United States Public Health Service. 

1. Report of Committee on Standardization of Air Sampling Instruments, Transactions of 
the Twelfth Annual Meeting of the American Conference of Governmental Industrial Hygienists, 
Chicago, Ill., April 22-25, 1950. 

2. Clayton, G. D.: Improvement of the M. S. A. Electrostatic Precipitator, J. Indust. Hyg. 
& Toxicol. 29:400 (Nov.) 1947. 

3. Schadt, C.; Magill, P. L.; Cadle, R. D., and Ney, L.: An Electrostatic Precipitator 
for the Continuous Sampling of Sulfuric Acid Aerosols and Other Air-Borne Particulate 
Electrolytes, Arch. Indust. Hyg. & Occup. Med. 1:556 (May) 1950. 


198 


| 
4 
q 
q 
we 
: 
om 
i 
q 
£ 
4 
Vy 
i 
4 
4 
ag 
4 
4 
4 
a 
— 
q 
3 
ia 
— 


BROWN ET AL—ELECTROSTATIC PRECIPITATOR 


Fig. 1—The PHS-50 high voltage power supply. 


Fig. 2—PHS-50 installed in the old M. S. A. case. 
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Fig. 3.—-Schematic diagram of the wiring of the power pack for the PHS-50 electrostatic 
precipitator. 
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Fig. 4.—Compared precipitators as arranged at the rear of the fume chamber for the 
collecting of samples. 
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center electrode was negative. This cannot be done by simply reversing the high voltage 
leads if one side is to be grounded. However, it can be accomplished by reversing the plate and 
filament connections to the high voltage rectifier so that the current passes through the circuit 
in the opposite direction, thereby reversing polarity. Further details concerning this change, 
as well as detailed information on the construction of the power supply can be obtained from us. 

All the necessary parts, except perhaps the coil, are readily available through local radio 
supply houses. The cost of the parts was approximately $35. The complete power supply can 
be assembled in the average laboratory in about two days and at a cost considerably less than 
the PS-10 or newer types of television high voltage power packs. 


Tas_e 1.—Comparison of Material Collected by Electrostatic Precipitator 


Weight of Fume Collected, 
Mg., with Indicated Instrument 
and Polarity of Center Electrode 
Sampling Volume — 
Operating Rate, Sampling of Air 
Material Voltage, Cu. Ft. Time, Sampled, PHS-50 
Cu. Ft, Pos. 


Used * Kv. per Min. Min. 
Lead oxide 13.5 
Lead oxide 12.0 
Lead oxide 12.0 
Lead oxide 12.2 
Lead oxide 12.4 
Lead oxide 12.4 
Lead oxide 
Lead oxide 
Lead oxide 


Zine oxide 
Zine oxide 
Zine oxide 
Zine oxide 
Zine oxide 


3 
3 
3 
3 
3 


31.0 
56.5 58.6 
67.0 64.8 
12.0 124 
33.1 32.3 
54.8 60.1 
48.6 62.5 
25.3 27.3 
44.8 46.5 
26.5 29.8 
20.9 19.6 
40 
30.0 30.3 
31.5 27.7 


471 511.6 521.1 496.6 508.1 


Lead oxide 
Lead oxide 
Lead oxide 
Lead oxide 
Lead oxide 
Lead oxide 
Lead oxide 
Lead oxide 
Lead oxide 


Blessasuges 


* Preshly formed lead and zine oxides were prepared by means of a carbon are inside the fume chamber. 


NEW POWER SUPPLY COMPARED WITH OTHER INSTRUMENTS 


The efficiency of the PHS-50 power supply for the collection of lead and zinc oxide fume 
was compared with that of three other instruments. These were (1) the PS-10 modification, 
(2) the old M. S. A. and (3) the new M. S. A. electrostatic dust and fume sampler. These 
tests were conducted using a fume chamber which was approximately a 6 ft. (1.8 M.) cube. The 
four instruments were set up as shown in figure 4 and were operated simultaneously for 
the periods indicated. To minimize the effects of variation in the distribution of material 
inside the chamber, the positions of the precipitators were changed after each test. The air flow 
and the voltage were adjusted to the same value for each instrument before every test and 
checked at the conclusion of the test. The results of these tests are shown in table 1. 


w 
eg. : 
4 39 500.2 456.5 
75 3.1 34 
: 45 62.9 50.7 
120 21.2 19.2 
= 90 32.2 28.9 
10 11.8 16.0 18 aa 
2 12 13.3 105 48 5.8 
13 13.2 106 9.3 78 
14 13.4 105 22.6 18.8 
15 Lead oxide 13.5 2.56 153.6 30.2 34.5 | ste 
16 Lead oxide 13.6 2.56 89.6 64.4 59.2 
17 Lead oxide 13.5 2.56 115.2 67.3 67.4 
18 13.5 2.56 76.8 11.7 12.1 
19 13.5 2.56 80.6 30.7 32.8 Bi: 
20 13.6 2.56 128.0 63.2 
2 13.6 2.56 117.8 53.3 56.4 
2 12.5 2.56 76.8 25.9 26.4 
23 12.5 2.56 89.6 43.0 44.3 
12.5 2.56 34 30.1 
% 12.5 2.56 38.4 19.4 20.5 
26 125 2.56 9.6 154 15.5 
a8 27 Lead oxide 13.0 2.56 76.8 31.2 30.6 Ee 
va 238 Lead oxide 13.0 2.56 25.6 28.8 29.1 ee 
= 
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These results show that all four instruments collected essentially equal amounts of material. 
This was to be expected, since the precipitating potential and air flows were maintained as nearly 
equal as possible. Any difference in the amount of material collected is believed due to unavoid- 
able variations in the air flow or voltage. 


EFFECT OF POLARITY , 


A further series of tests were made to determine the effect of polarity on the amount of ; 
material collected. Two PHS-50’s were used, one operated positive and the other negative, and : 
these were tested simultaneously with the PS-10, which was positive in some tests and negative * 

in others. The tests were conducted under the same conditions as described previously. The 
results are shown in table 2. f 
The negative corona appears much brighter to the eye than the positive, and the conclusion i 
might be drawn that the negative corona effects better precipitation. This supposition was not ; 
borne out by the limited data obtained. i 


TasLe 2.—Comparison of Material Collected with Positive and Negative Polarity 


Weight of Material Collected, f 
Mg., with Indicated Instrument 


Sampling Volume and Polarity of Center Electrode 
Operating Rate, Sampling of Air -——— at — 
Material Voltage, Cu. Ft. Time, Sampled, PHS-50 PHS-50 PS-10 PS-10 
Test Used Kv. per Min. Min. Cu. Ft, Pos. Neg. Neg. Pos. i 
a 1 Lead oxide 13.5 3 60 130 46.3 45.7 47.4 <i ij 
hs 2 Lead oxide 13.6 3 60 180 30.0 29.4 30.4 tose 
3 Lead oxide 13.7 3 30 90 46.6 47.1 45.6 
oa 4 Lead oxide 13.8 3 30 9 18.2 18.9 18.4 
aq 
q 5 Lead oxide 13.5 3 30 x 27.9 25.8 21.7 4 
3 6 Lead oxide 13.5 3 45 135 33.5 29.3 $4.1 
fe 7 Lead oxide 13.5 3 15 45 4.3 3.4 4.2 
80 270 65.7 58.5 66.0 
4 8 Chromate dust 13.5 3 45 135 37.2 39.9 39.1 is 
™ 9 Chromate dust — 13.5 3 30 90 19.1 19.0 19.8 i 
4 75 225 56.3 58.9 58.9 
SUMMARY 


A new power supply using radio frequency has been described which will fit in the old 
M. S. A. case. This power supply weighs only 234 Ib. (1.24 Kg.) and can be constructed for 


about $35. 
4 Laboratory tests showed collection efficiencies comparable to those of other instruments now a “ 
4 in use. Lead and zinc oxide fume and a residue dust from a chromate plant were used for these q 
4 tests. A limited number of tests showed no essential difference in collection efficiency when the a 
polarity was reversed. 
4 The instrument has not been subjected to field tests but was operated in the laboratory for ‘ 
: over 150 hours, including 8 hours a day for four consecutive days. There was no indication of 
" any breakdown of parts during this time. ; 
APPENDIX 
4 LIST OF PARTS FOR PHS-50 POWER SUPPLY 
4 ss 1—15 kv. radio frequency coil (Spellman Television Company, Inc., 3029 Webster Ave., 4 
New York 67) 
1—R. F. filament transformer (Spellman) rf 
1—1B3GT tube 
1—6L6G 


1—Ceramic octal socket 
1—Bakelite® octal socket 
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1—a. c. socket 

1—117 vy. to 6.3 v. filament transformer 

3—100 ma. 130 v. miniature selenium rectifiers 

1—2.5 millihenry radio frequency choke 

3—30 mfd, 450 v. d. c. electrolytic capacitor 

1—500 mmfd, 20 kv. high voltage capacitor 

3—0.01 mfd, 600 v. d. c. paper condensers 

2—0.005 mfd, 1600 v. d. c. paper condensers or one 0.0025 mfd 2 kv. 

2—0.01 mfd, 1600 v. d. c. paper condensers 

1—200-800 mmfd padder condenser 

1—25 watt 0-2500 ohm potentiometer 

1—47,000 ohm ™% watt resistor 

1—33,000 ohm 2 watt resistor—or 15,000 ohm 1 watt and 18,000 ohm 1 watt in series 
1—470 ohm 1 watt resistor 

1—10 ohm % watt resistor 

2—12 ohm 1 watt resistor or one 5 ohm 2 watt resistor 

2—connectors—high voltage—bakelite® (for HV and ground leads to precipitator head) 
1—roll hook-up wire 

1—double pole single throw toggle switch 

1—y4" x 4” x 10%” sheet lucite® 

x 4” sheets lucite® (supports) 

1—bottle Q dope—Polystyrene Q dope—(General Cement Mfg. Company, Rockford, Ill.) or 
1—bottle Anti-Corona Lacquer (Walter L. Schott Company, Beverly Hills, Calif.) 
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Abstracts from Current Literature 


General 


EXHAUSTION IN THE YouNG Business Executive. Sipney A. Portis, M.D., Irvine H. 
Zirman, M.D. and Cartes H. Lawrence, M.D., J. A. M. A. 144:1162 (Dec. 2) 1950. 


The authors state that for many years they have seen young business executives in their 
early forties and fifties who complained of becoming utterly exhausted. These patients started 
in their jobs with zest and enthusiasm but succumbed to manifest disabilities at an age when 
they should have been most productive. The problem of exhaustion was studies by comparing 
50 business executives under the age of 50 who came seeking medical advice with 50 similar 
executives who were referred to the authors for periodic examinations.. It was found that 60 
per cent of the group having self-initiated examinations complained of fatigue. Of the fatigued 
group, 43.3 per cent had a more rapid disappearance of blood sugar after the three hour 
intravenous dextrose tolerance test, in other words, a relative hypoglycemia. Such relative 
hypoglycemia possibly results from overstimulation of the islet cells of the pancreas mediated 
by the parasympathetic nervous system via the vagi. Blocking of the vagi with atropine resulted 
in elimination of the drop of blood sugar. Careful psychological studies were also made on this 
group of executives. 

In the group of executives undergoing routine examinations, the emotional status was 
evaluated along with the results of the physical examination. Of the whole group examined, 
only 5.4 per cent were considered entirely free of physical defects and asymptomatic organic 
disease was surprisingly high. Only 10.9 per cent of this group complained of fatigue. 

The authors feel that alle too often the person whose occupation is sedentary and primarily 
mental does not have good eating habits. An inadequate breakfast or an unbalanced, hurried 
luncheon was found to be common in this group. Cigaret chain smoking is also considered to 
be a factor, since tobacco tends to raise the blood sugar level and when this is long continued 
the blood sugar level becomes depleted and a relative hypoglycemia results. 

To stabilize the disordered carbohydrate metabolism, atropine and phenobarbital are sug- 
gested, to be taken throughout the twenty-four hour period. Fatigue is in part a manifestation 
of a psychosomatic problem. The physician should discuss this aspect of the problem with the 
patient or, if untrained, should refer him to a psychiatrist. A diet is suggested, including both 
foods to be consumed and foods to be avoided. In summary the authors state that life situations 
play an important role leading to exhaustion in executives, and both a dietary and a phar- 
macologic approach to the therapy of exhaustion are suggested. 


SHERMAN S. Pinto, Denver 


MEASUREMENT OF WorkK-Lire Expectancy. S. L. Worrsetn, Month. Labor Rev. 71:193 
(Aug.) 1950. 


Tables of the working life of men have been developed in the United States Bureau 
of Labor Statistics. A detailed description of these tables and an analysis of the pattern of 
working life derived from them is presented in the Bureau of Labor Statistics Bulletin no. 1081, 
which will be reviewed in a future issue of the Digest. This paper discusses the general implica- 
tions of the report. With the increase in life expectancy and the adoption of a retirement age, the 
average mati can expect 5.7 years of retirement, which is double the expectation in 1940. By 1960 
the period will be accordingly longer; this is the nub of the problem of old age dependency. 
The tables also have their applications to the young. The life work span varies greatly in dif- 
ferent industries, and the tables show in which the labor force is predominantly young or old. 
Comparisons are also made between rural and urban workers and between races. Rural workers 
begin earlier and retire later than the urban; nonwhite men begin earlier and leave work 
earlier. The length and the pattern of working life are constantly changing. A future volume 
will present similar statistics for women. 

ADAPTATION OF INDUsT. HyG. Digest. ABSTRACT. 
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Contact Dermatitis Due to CINNAMON. 
1950. 


Epstein reports the case of a woman aged 59 who worked as a baker. She had a severe 
erythematopapular eruption of both hands. The fingers were swollen, and intermingled with 
acute vesicular lesions were chronic lichenified areas on the dorsum of each hand. The derma- 
‘ titis was extremely pruritic and involved both wrists and forearms. The palmar aspects of 
the hands were also involved, but to a lesser extent than their dorsal aspects. 

The history revealed that there had been chronic dermatitis of the dry eczema type of the 
hands for two years, with frequent remissions and exacerbations, the latter definitely tied up 
with longer hours at work and holiday baking. Patch tests with various substances revealed 
hypersensitivity to cinnamon, although the ingestion of cinnamon caused no local or systemic 
reactions. Removal of the source of irritation was followed by recovery. 


F. W. Epstein, Ohio State M. J. 46:659 (July) 


Tue OvutLook For Women 1n Casze IN A MepIcaL Settinc. United States 
Department of Labor, Women’s Bureau, Social Work Series Bulletin no. 235-1. Page 59, 
Jan. 30, 1950. 


The need for medical social case workers is great, especially in hospitals outside the New 
York and New England area. Such social workers should usually be graduates of a college, 
university, or accredited school of social work. (Possible alternatives are mentioned.) 

The type of work done by the medical social worker, possible places of employment (public 
or private hospitals, teaching, etc.), remuneration and geographic distribution of workers in the 
field are stressed. The effects of World War II on the supply and demand for medical social 
workers, as well as a prognosis concerning the number of jobs that will be available for qualified 
workers in the future, are presented. 

An appendix giving minimum qualifications for various types of medical social service 
workers, a good bibliography, and a list of schools of social work in the United States offering 
curriculums in medical social work approved by the American Association of Medical Social 
Workers, July 1, 1949, are included at the end of the report. 


Vircinia E. Poweit, Needham, Mass. 


Hypatiposis as AN INDUSTRIAL DISEASE. 
1950. 


E. Hipacco, Med. depor. y trab. 15:3404 (June) 


Hidalgo believes that hydatidosis is an industrial disease of rural workers because of the 
facts that the disease is transmitted by dogs and dogs are necessary in rural work. He asks for 
laws by which the patients would be compensated for transient or permanent incapacity and 
for either simple or complicated forms of the disease, and also the families in case of death from 
hydatidosis. 


Physiology and Nutrition 


VARIATIONS IN INDIVIDUAL SUSCEPTIBILITY TO INDUSTRIAL Dusts INHALED INTO THE LUNGs. 
A. J. Vorwap, Am. Rev. Tuberc. 62:13 (July) 1950. 


From a consideration of the many phases of individual variations in pulmonary response to 
inhaled dust that have been reviewed, it is evident that we have no simple explanation for this 
puzzling phenomenon. It has been shown that not all subjects exposed to dust under presumably 
the same environmental conditions react alike. Some are susceptible and respond early; others 
are partly or almost completely resistant. This condition occurs both with the experimental ani- 
mal and with the industrial worker inhaling atmospheres contaminated with dust. Various 
explanations have been offered to account for these differences, but none is entirely satisfactory. 
Inefficient nasal filtration, physiologic peculiarities of the lungs, chronic infection of the respira- 
tory tract, effectiveness of the lymphatic drainage system, quantity of dust deposited in the 
lungs, particle size, metabolic and genetic factors, and physicochemical differences have been 
suggested as possible determinants influencing the degree of pulmonary reaction of the individual 
man or animal exposed to a dusty environment. The relative importance of each of these 
elements in the production of pulmonary dust disease in some workers and not in others remains 
to be determined. 


AutHor’s SUMMARY. 
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Tue Puysicat Sipe or Comrort. A. C. MENKE and C. Rrincgutst, Heating, Piping & Air 


Cond. 22:81 (Feb.) 1950. 


The factors of insensible perspiration (diffusion of fluid through the skin), sensible perspira- 
tion and skin temperature are discussed. An increase of 20 to 25 per cent in relative humidity in 
temperatures below 84 F. is necessary to compensate for the variation in body heat loss asso- 3 
ciated with 1 F. change in air temperature. At 93 F. and above, all body heat is dissipated by > 
evaporation, and perspiration increases as the humidity rises. Optimum relative humidity is 
45-50 per cent with an extreme range of 30-60 per cent. Air movement increases convection 
heat loss but has little direct effect on evaporation or radiation unless skin temperature changes. 
Air movement is undesirable when the air temperature is higher than body surface temperature. 
Acclimatization to a new condition requires 1 to 2 weeks but can be shortened if physical work is 
done. A repartition of the three heat loss types is eventually achieved. Shock from a quick 
change in environment is less disturbing if the relative proportions of body heat loss methods 
are not changed much. Women are more efficient than men in adapting to varying environments. 
Sensible heat loss changes little with increased activity but latent heat loss increases rapidly. 
The influence of wall temperatures is important. Comfort depends largely on the sum of 
convective and radiant losses, and the proportion of each makes little difference. 


G. B. Priester [REFRIGERATION Asst.]. 


BriocHEMICAL AND PuysioLocicAL Aspects oF HEMoGLopin: IV. DistuRBANCES oF HEMo- 
GLOBIN SYNTHESIS IN LEAp Potsoninc. A. VANNottTI, Hemoglobin (Symposium, Con- 
ference at Cambridge in Memory of Joseph Barcroft) June 1948, p. 253. 


" Radioactive Fe was injected intravenously into rabbits. In Pb poisoning there occurred a 

™* rapid initial increase in serum Fe, a more rapid storage of Fe in the liver and a significant 
accumulation of Fe in the bone marrow. The Pb does mot appear to interfere with the passage 
of the Fe through the storage organs, but inhibits the utilization of Fe for the synthesis of 
hemoglobin in the bone marrow. Fluorescence microscopy shows that the erythroblasts of the 
marrow are especially rich in porphyrin in Pb poisoning. The Pb probably has a direct action 
either on the erythroblast or on the transport system from the reticuloendothelial system to the 
erythroblast. Pb is not able to disturb the synthesis of heme of cytochrome c. 


A. Dietz [Cuem. Apstr.]. 


EFrFects OF THE INHALATION oF OxyGEN. L. B. Bercer and S. J. Davenport, Information 
Circular no. 7575, United States Department of the Interior, Bureau of Mines, July 1950. 


The authors present a comprehensive review of the problems encountered as a result of 
oxygen inhalation, pointing out the deleterious effects as well as circumstances under which it is 5 
of value. Beginning with a survey of fundamental physical and physiological aspects of respira- 
tion, they proceed to a broad but brief consideration of all aspects of increased and decreased 
oxygen supply. All ranges of oxygen concentration and increased as well as reduced barometric 
pressure are discussed. Under each of these environmental circumstances the characteristic 
clinical syndromes and the levels at which they appear are reviewed. Special attention is devoted 
to the indications for, and the results to be expected from, oxygen used in resuscitation and 
treatment of asphyxiated persons, in prevention or mitigation of compressed air sickness, in 
aviation and in clinical medicine. The various types of apparatus and methods available for 


therapeutic or industrial use of oxygen are discussed. W. ik. 


MepicaL ProsteMs ENCOUNTERED IN UNDpDERSEA Crarr. REAR ApMIRAL LAMONT PuGH, 
J. A. M. A. 144:230-233 (Sept. 16) 1950. 


Admiral Pugh emphasizes the complex factors of undersea life which tax the physical and 
psychic endurance of the submariner. f 
The principal diseases of the submariners include colds, constipation and skin afflictions. , 
Colds affecting the entire ship’s populace usually are initiated by a few members with recently 3 
acquired colds that spread, in 48 to 72 hours, with explosive rapidity, and subside with equal 
speed. The rapid spread is the result of close association; the early decline is correlated with s 
absence of new infections and acquirement of resistance. 
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The constipation is attributed to decreased exercise, excess starchy food intake and reluctance 
to visit with regularity the “cramped cubicle.” 

Skin diseases are mainly fungous infections of feet and ears, and wide dissemination is caused 
by the necessary sharing of bunks. 

In addition, any disease peculiar to a young male population is repeatedly evidenced, plus the 
addition of injuries caused by the narrow, crowded quarters, vertical ladders and slippery decks. 

The new medical problems imposed by the snorkel type submarine include: (1) painful 
otitis due to sudden changes of atmospheric pressure and (2) mild anoxia due to decreases in 
the partial pressure of oxygen. These are added to the ever present hazard of submergence of 
the vessel to abnormal depths. During escape maneuvers the decreasing pressure may result in 
rupture of alveoli with air embolism. 

Medical contributions to improved conditions have included air conditioning, a more studied 
submarine personnel selection program, preventive measures and guidance of submarine escape 
research. 

In the discussion Capt. O. D. Yarbrough presents the environmental similarities of the sub- 
mariner and the aviator and the resultant aero-otitis and anoxia. Dr. H. T. Karsner reviewed 
the problem of the common cold in the submarine and presented a study that showed anti- 
histaminics do not prevent or significantly alter the course of acute respiratory diseases. 


ArNotp A, LEAR, Boston. 


Errects oF FatiGuE AND HEAT ON METAL WeRKERS. 
TuLtio, Folia med. 33:193 (May 5) 1950. 


Giorgio and Tullio determined the erythrocyte sedimentation rate and performed Welt- 
mann’s coagulation test for 18 workers who were employed with a large metallurgic plant where 
tin plate was produced. Six of these worked at the furnaces, six were metal platers and six were 
employed on the rolling process. The first two groups were more exposed to fatigue and 
worked at temperatures varying from 35 to 55 C. (95 to 131 F.). Blood samples were taken 
four times: at the start of work, after three hours of work, at the end of the working period 
(eight hours) and after four hours of rest. Results showed that the sedimentation rate remains 
unchanged or decreases at high temperatures and that there is shortening of the coagulation 
column. The authors attribute the shortening of the coagulation column to colloidal lability, 
namely, to modifications of the protein constitution with particular regard to the albumin- 
globulin equilibrium. The drop in the sedimentation rate may be induced by hydremia due to 
the excessive amounts of beverages consumed by those working at high temperatures. 


MALAGAMBA GrorGio and MONTINI 


Occupational Diseases and Hazards 


BCG Vaccination Sriicosis. A. J. Vorwatp, M. Dworsk1, P. C. Pratr and A. B. 
DetaHant, Am. Rev. Tuberc. 62:455 (Nov.) 1950. 


Vorwald and his associates say that although there is still some controversy concerning the 
effectiveness of immunization with vaccine of the Calmette-Guérin bacillus, many recent studies 
on BCG vaccination indicate an appreciable reduction in tuberculosis in groups of people who may 
have had an unusual exposure to the disease, a low resistance or both. It has been established 
both experimentally and clinically that the inhalation of crystalline-free silica decreases resistance 
to pulmonary tuberculosis. In this country approximately 65 per cent of the silicotics who come 
to autopsy show evidence of active tuberculosis, whereas industrial workers without silicosis 
but exposed to nonsilicious dust have an incidence of tuberculous disease of only 15 per cent. It 
would seem logical that the high incidence might be lowered by BCG vaccination of tuberculin- 
negative persons exposed to an unavoidable silica hazard. Before considering the clinical 
application of such vaccination, however, and in view of the effect of silica on infection pro- 
duced by the attenuated strain R: of tubercle bacilli of human type, it became necessary first 
to observe the course of infection with the BCG organisms in animals inhaling silica. 

The authors made experiments which demonstrated the following points: 1. BCG organisms 
spread from an intracutaneous site of inoculation in guinea pigs and may localize in the viscera, 
including the lung and tracheobronchial lymph nodes. 2. The resistance of the host can be low- 
ered by the tissue reaction to quartz particles, so that the BCG organisms in the dose used for 
vaccination or for infection by inhalation can produce progressive and fatal pulmonary disease. 
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3. BCG organisms recovered from tissue exhibiting progressive disease have not been altered 
by growth in silicotic tissue, for they show no enhancement of virulence when subinoculated 
subcutaneously in large doses (10 mg.) into healthy guinea pigs. 4. Vaccination with BCG 
organisms does not prevent or retard the development of tuberculosilicosis produced by an infec- 
tion with the attenuated R, strain of the human type tubercle bacillus in the presence of inhaled 
quartz dust. 


Review or LITERATURE ON Dusts. J. J. Forpes, Sara J. Davenport and GeNeEviEVE G. 
Morais, Bulletin 478, United States Department of the Interior, Bureau of Mines. Paper, 
pages 333, price 65 cents. Published by Superintendent of Documents, Washington, D. C., 
1950. 


This book is a revision of Bureau of Mines Bulletin 400 of 1937. The present review opens 
with a nine page summary, followed by three pages of conclusions. The summary is of the con- 
ventional sort, perhaps a bit long, but a faithful condensation of the very full text. The conclu- 
sions decry present trends toward setting up working standards, on the ground that definite facts 
are too few to allow formulation of worth while standards. 

Certain features of this book are unique—the authors go through the world’s literature on 
dust diseases, and regarding the United States, they discuss them industry by industry. This 
portion is exceptionally good and, perhaps because it is unorthodox, it is unusually interesting. 

Then follow about 50 pages of conventional review of silicosis, a section on dust determina- 
tion, engineering control, medical control. 

The last part, on economic and legal aspects, is conventional and a good digest of the 
literature. 

Tucked in at the end, just before a huge bibliography, are a few pages on cost of compensa- 


tion for silicosis and determination of working capacity. 


Berytuiosis: Brier Discussion AND PRESENTATION OF A CASE WITH PULMONARY, DiGITAL 
AND AXILLARY Nope INvoLveMENT. R. A. Nacutwey, M. B. Dockerty and C. H. Hopc- 
son, Minnesota Med. 33:904 (Sept.) 1950. 


Nachtwey and his associates summarize the present status of knowledge on berylliosis and 
describe the case of a man, aged 35, who was in the electrical business and stated that since 
1936 he had spent much time in making fluorescent lamps, having blown the glass and coated 
the tubes. For many years he had had a nonproductive cough, which had increased in severity 
during the few months before admission. During the late fall of 1948 he had begun to notice 
dyspnea on exertion and fatigue. These symptoms had become progressively worse. He also 
had bilateral thoracic pain of pleuritic nature and pain in the lower dorsal region. For several 
months before coming to the Mayo Clinic he had noticed slight edema of the ankles, and for the 
previous two months, tachycardia and palpitation on exertion. During the two weeks before 
admission there had been wheezing during inspiration. His weight had decreased. Diuretics 
had been administered at home without appreciable effect on the edema. 

Examination revealed among other factors persistent fine rales over the lower two thirds of 
both lung fields. At the base of the nail on the left fourth finger there was a healed scar which 
he said was the result of a lesion which would occasionally swell, drain some material and then 
heal over. He thought this lesion had followed a cut by a piece of fluorescent glass. An 
abnormally enlarged lymph node was found in the left axillary space. This node was removed 
in April 1949. Microscopic examination of the node revealed that it was a granuloma and 
spectrographic analysis disclosed beryllium. 

The patient was advised to remove himself from all contact with beryllium powder or fumes, 
to undertake a rather strict rest program and to avoid overexertion. He was last heard from 
in August 1950, at which time his condition was the same. 


FresH_y Fracrurep SuRFACE THEORY oF Siicosis. B. M. Wricut, Nature 166:538 
(Sept. 30) 1950. 


Wright critically examines the theory that only freshly fractured silica dust is biologically 
active. This concept was first postulated in 1945 by Heffernan and later restated by Briscoe, 
Policard and Weyl. A systematic attack is made on all the hypotheses on which this theory is 
based, on the ground that all available information indicates that fresh surfaces reach equilibrium 
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with the surrounding atmosphere in a matter of minutes. From this criticism of the above 
theory, Wright then goes into a discussion of the unique biologic properties of silica which 
require explanation. These include the findings that the reaction produced by silica in the 
lungs is not produced by any other mineral; the particles must be within a fairly definite size 
range between 100 A and 3 #; the reaction is a function of surface; the silica facilitates the 
proliferation of tubercle bacilli in tissue, and finally that while the biologic activity of silica 
can be demonstrated in animals as low as fish, it has not been shown in tissue culture. Research 
on these phases is suggested. 

In conclusion the author stresses the necessity of complete definition of a dust cloud in both 
laboratory investigation and industrial studies. In answer to the argument that instruments and 
technics for doing this do not exist, it is stated that there is no theoretical reason why they 
should not exist and that time should be spent to develop them. 


CuHartes R. Boston. 


Newer OccupaTionaL Diszases. J. B. SKINNER, New England J. Med. 243:482 (Sept. 28) 
1950. 


After briefly mentioning the clinical syndromes observed in workers exposed to beryllium 
and its compounds, Skinner directs attention to the problem of atmospheric pollution, which has 
been given wider attention since the “Donora disaster.” 

The success that the use of DDT achieved as an insecticide stimulated research in the field 
of organic insecticides. Chlorinated organic compounds such as DDT, chlordan, benzene hexa- 
chloride (gammexane®) and chlorinated camphene have been used with some adverse effects, but 
organic phosphates such as hexaethyltetraphosphate (HETP), O, O-diethyl, O-p-nitrophenylthio- 
phosphate (parathion) and tetraethylpyrophosphate (TEPP) have been proved to be more toxic 
to human beings, and several deaths have been reported as a result of their use. The author 
gives particular attention to parathion, pointing out that because of the muscarine-like action 
of parathion—that is, stimulation of the parasympathetic nervous system—atropine is a definite 
antidote. Placing of the patient in an oxygen tent immediately on the first signs of possible 
pulmonary edema is of great benefit. 

Reviewing a fatal case of coccidioidomycosis in a wool sorter, the author recommends 
roentgenological examinations of the chest and coccidioidin tests of the skin for wool sorters. 

Tetryl dust may cause cirrhosis of the liver and death in workers exposed to it. 

Another occupational disease hazard that, although not new, has recently received nation- 
wide attention is that occasioned by the use of shoe-fitting fluoroscopes. 


New TEsts For THE Stupy OF THE Siticoric Lunc. M. HucGu-Jones, Arch. d. mal. profess. 
10:430 (May) 1949. 


The paper describes new tests used by the (British) Medical Research Council’s Pneu- 
mokoniosis Research Unit. 

An index of dyspnea is obtained from measurements of the minute-volume of respiration. 
The patient performs a step-climbing test. The height of the platform to be mounted and the 
rate of climbing are adjusted according to the body build of the individual, so that the same 
effort is imposed on each patient. The ratio of the minute volume of air breathed after five 
minutes’ exercise to the maximum respiratory capacity of the patient, expressed as a percentage, 
is the index of dyspnea. The results of the test agree well with clinical judgments. 

The maximum respiratory capacity is determined in spirometer tests with electrical recording. 
The test is explained to the patient, he is encouraged to breathe as rapidly as possible, and when 
the experimenter is sure that maximum effort is being made, the volume of air respired during 
15 seconds is recorded. 

A closed circuit spirometer is used to measure the subdivisions of the total lung capacity. The 
spirometer contains a known quantity of helium, the degree of dilution of which is measured 
with a katharometer. The results obtained by this method are in perfect agreement with those 
got by the use of the nitrogen displacement method in open circuit. 

Another test which is being used is the measurement of the ease of passage of alveolar carbon 
dioxide into the arterial blood. The concentration of carbon dioxide in the expired air is 
measured directly by an infra-red gas analyzer. The apparatus gives good results with rapid 
recording. 
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Two other tests are used. In one, variations in the arterial concentration of oxygen after 
the exercise test are measured; in the other a pneumotachograph is used to indicate bronchial 
spasm. 

The author refers to some requirements of physiological tests. First, the test must be precise 
enough to give reproducible results on the same subject, and it must be sensitive enough to reveal 
the differences one wishes to measure. Thus, the change of maximum respiratory capacity shown 
by a man with serious silicosis compared with a normal man may be two or three times as great 
as the change in vital capacity. Second, one must be sure of what one is measuring. The 
dyspnea test which has been described does not tell the observer the cause. It is not a specific 
test, and its results need interpretation. Third, one must bear in mind the question how far the 
test depends on cooperation of patient and doctor. From this point of view it is hoped that the 
new tests described are good, for the patient does not know when the measurements begin or 
when they end. Finally, it is important that the test should be simple and easy to apply. 


From BULLETIN OF HYGIENE. 


SILICOSIS IN THE METALLURGICAL INDUSTRY IN FRANCE. TARA, GAULTIER, and CAVINEAUX, 
Arch. d. mal. profess. 10:464 (May) 1949. 


Although French Ministry of Labour statistics show that in recent years there has been an 
increase of silicosis among miners, the number of cases in the metallurgical industry has 
remained low. Yet, in two years, the authors have seen a hundred cases in the Paris and Lyons 
areas. The silicosis risks in the various branches of the metallurgical industry are discussed, 
and the numbers of cases found in these branches are tabulated. Sandblasting and foundry work 
produce the largest numbers of cases, but since the numbers exposed to risk are not stated the 
relative risk to the individual worker cannot be estimated from the statistics provided. 


Tuomas Beprorp Hye.]. 


Stutcosis Sanp Brasters. TARA, M. GAuttier, L. Rocue and F. Arch. mal. profess. 
10:476 (May) 1949. 


The authors discuss the silicosis hazard of sandblasting. It is difficult to ascertain the 
frequency of the disease with accuracy. Various other observers have mentioned incidences of 
from 8.4 to 29 per cent. The present authors found 8 out of 32 sandblasters to be silicotic, and of 
the 24 healthy subjects 15 had worked on sandblasting for less than 3 years. Sandblasters often 
do not show signs of silicosis until they have been exposed to risk for a considerable time. In 
Paris, 29 sandblasters in whom silicosis was detected had had an average exposure of 8 years, 
and for 9 cases found in Lyons the mean exposure was 12 years. Yet of these 38 men, 26 had 
worked at this occupation for less than 10 years. 


Prevention is assured by the use of a protective hood; but it is better to use steel shot instead 
of sand. 


Tuomas Beprorp [Butt. Hy6.]. 


DETERMINATION OF GRAIN SIZE OF SILICOGENOUS Dust. L. Gessner, J. R. ROTTNER and 
H. Bihler, Schweiz. med. Wchnschr. 79:1241 and 1258 (Dec. 24 and 31) 1949. 


Gessner and his associates had at their disposal lungs from patients who during life had 
had silicosis. The dust contained in these lungs was subjected to analysis by elutriation to 
establish the grain size. Silicon dioxide has been defined as the causal factor of silicosis, but 
the authors found other silicates, also, in silicotic lesions; they never found such silicates in 
the absence of silicon dioxide, however, and thus they believe that the presence of other silicates 
is the natural result of the fact that the workers who contract silicosis usually work in atmo- 
spheres containing various silicates in addition to silicon dioxide. It has still not been decided 
whether certain silicates can independently produce lesions resembling silicosis or whether 
they change the silicotic lesion by either reducing or exacerbating it. 

Asbestosis, which is characterized by diffuse pulmonary fibrosis, has been ascribed by some 
investigators to the silicic acid that is liberated from the asbestos, whereas others ascribe 
the damaging effect to the mechanical action of the asbestos needles. Sericite and mica also 


have received attention, the more so since sericite has been found in the lungs of some coal 
miners. 
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The authors do not rule out the possible pathogenicity of certain silicates, pointing out 
that in earlier reports they coined the concept of silicogenous dust as a collective term for the 
etiological factor in silicosis. They believe that any dust which contains free silicic acid, either in 
the form of quartz or of other modifications of silicic acid or silicic acid bound in silicates, 
is likely to cause silicosis. 

As regards the size of grains in pathogenic dusts the authors say that it has been generally 
accepted that large-grained dusts are less dangerous than fine-grained dusts. Grains which 
exceed a certain size are not inhaled but are prevented from entering the deeper air passages 
by physiologic defense mechanisms in nose, pharynx and trachea. Most investigators are of the 
opinion that particles measuring less than 10 microns are harmful. 

Describing their method of examining lung tissues, the authors say that ashing of lung tissue 
is not advisable when the grain size is to be determined, since incineration causes sintering or 
baking together of particles. The dust material was therefore isolated from the lung tissue 
by dissolving out fat and by wet oxidation of the insoluble tissue portions. After giving detailed 
descriptions of the analytic methods employed, the authors evaluate the total ash content of 
the lung, the chemical composition of isolated samples and the distribution of the various sizes 
of grains in the dust. The sizing of the isolated dust samples was done in the small elutriation 
apparatus of Gessner and Biihler. The dust grains in the lungs from silicotic patients were 
mostly in the range from 0.9 to 1 micron; grains larger or smaller were present in lesser quan- 
tities. The largest grains had a diameter of 20 microns. Those ranging in size from 10 to 20 
microns were present in only small percentages of the total. 

The authors also compare the grain size composition of the dusts found in the lungs with 
those of the dusts resulting from such operations as the drilling of granite (either wet or 
dry) or from the crushing of sandstone. From the results of these comparisons they deduce 
pointers to be followed in ascertaining dust exposure and in combating dusts. In ascertaining 
dust exposure not only the total concentration of dust must be determined but the particle 
size distribution must be ascertained. Further, the chemical and mineralogical composition, 
particularly the content in free silicon dioxide, should be determined. They show what factors 
must be considered when counting methods are employed to determine dust densities. 

In combating the dust hazard, the small grain sizes of dust mut be eliminated. With this 
factor in mind the authors discuss ventilating devices, the use of water for settling of dusts and 
air washing. 


ROENTGENOLOGICAL EvoLuTION oF ASYMPTOMATIC SILICOSIS. 
22:27 (no. 1) 1950. 


Lischi studied two silicotic patients in whom roentgenography revealed advanced lesions, 
although clinical symptoms were lacking. His explanation of this phenomenon is that silicosis, 
in spite of invading wide areas of the pulmonary parenchyma, may present a mild form which 
does not impair pulmonary functions. Thus a fair working capacity may be the result of the 
fact that some areas of the pulmonary parenchyma are not involved in the fibrosis and are not 
subjected to other morbid influences which may alter the blood supply and the metabolism of 
the organ, thus creating conditions favoring emphysema, which is responsible for progressive 
respiratory insufficiency. Lischi believes that the fibrotic localization produced by the inhaled 
silica does not cause an acute stage of a definite disease but establishes a predisposition toward 
morbid processes which may aggravate the silicosis. 


G. Liscut, Ann. radiol. diag. 


Meta Dust Pneumonitis. S. G. Sy6sperc, Nord. Med. 43:117 (Jan. 20) 1950. 


Sjoberg is attached to a copper works in Sweden, the only industrial concern employing 
vanadium in the form of its acid (V2O;) in that country. Of late years he has observed several 
cases of illness due to inhalation of dust in this works, and in 1947 he observed as many as 
five cases of pneumonia in the staff of only 36, some of whom were only casual employees 
engaged on building operations. There were also two employees suffering from chronic laryngo- 
tracheitis followed by bronchopneumonia after being exposed to vanadium. All the five patients 
with pneumonia recovered. Sjéberg has also studied the effect of vanadium dust on experi- 
mental animals and has succeeded in demonstrating extensive changes in their lungs in which 
particles of vanadium and leukocytic infiltration could be detected. He notes that certain dis- 
eases due to metal dust are not yet included in the Swedish Industrial Diseases Act. 


ADAPTATION OF BULL. Hyc. ApsTRAct. 
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Industrial Toxicology 


Concestive Heart Faiture oF RENAL ORIGIN: PATHOGENESIS AND TREATMENT IN Four 
Cases oF CARBON TETRACHLORIDE NEpPHROSIS. C. K. Frrepperc, Am. J. Med. 9:164 
(Aug.) 1950. 


The first of the four cases of carbon tetrachloride nephrosis presented concerned a welder 
whose symptoms began with nausea, vomiting and epigastric burning after he had been 
exposed to vats containing sulfuric acid and carbon tetrachloride. This man had advanced 
pulmonary edema when, after five days of treatment at another hospital, he came under 
the observation of the author. The pulmonary edema was undoubtedly due to the huge 
amount of fluids administered parenterally, 10 L. having been given in a two day period 
during which the damaged kidneys had excreted less than 100 cc. The risk of further 
overloading the circulation was recognized but apparently not completely understood. For 
although fluids were limited, they were not sufficiently restricted, and small intravenous 
infusions containirg sodium were given to combat acidosis. Thus the exaggerated risk of 
acidosis led to an unwise compromise with the much more dangerous and imminent risk of 
congestive heart failure. Furthermore, the seriousness of the pulmonary edema was under- 
estimated in treatment, and death occurred before phlebotomy could be performed. 

The second patient was a mechanic who was exposed to carbon tetrachloride fumes for 
five hours while cleaning a machine in a small, unventilated room. Here, again, excessive 
administration of fluids during the first week of illness led to acute pulmonary edema which 
required phlebotomy for relief. However, the intake was not enormous, averaging 1,900 cc. 
per day for five days. Thereafter fluids, and especially fluids containing sodium salts, were 
relatively limited although more were given than is usually desirable. That heart failure 
did not recur may be attributed to two factors, severe bleeding and persistent excessive vomiting 
~which tended to result in a static or slightly negative fluid balance. 

The third patient was a 49 year old laboratory worker who was admitted nine days after 
inhaling carbon tetrachloride fumes. This patient presented evidence of anasarca, which was 
attributed in part to the excessive intravenous administration of fluids prior to admission. 
The fear of hypochloremia and acidosis led to the administration of sodum chloride and the 
precipitation of acute pulmonary edema. The patient recovered after spontaneous diuresis set in. 

The fourth patient, who had been exposed to carbon tetrachloride fumes for four hours 
in a poorly ventilated cellar, was admitted in severe pulmonary edema which had been 
induced by the intravenous administration of sodium-containing fluids during the first week 
of the oliguria. After this was controlled there was no further evidence of heart failure 
on a regimen which permitted no more than 500 cc. of fruit juice orally. Although the urea 
nitrogen reached 226 mg. per 100 cc. of blood, spontaneous diuresis occurred at its usual 
time, and recovery of renal function ensued as early as in cases in which larger amounts of 
fluid had been given or in which efforts had been made to clear the blood stream of waste 
products by artificial means. 

The author emphasizes that the deficient excretion of sodium and water due to primary 
renal disease can produce the syndrome of congestive heart failure without cardiac disease. 

These cases are presented not only to reemphasize the danger of fatal pulmonary edema 
due to overzealous administration of massive quantities of fluids but to stress the frequency of 
congestive heart failure with intakes of sodium and water which are not ordinarily excessive 
for persons with normal hearts. 

Finally, this report is designed not merely to reiterate the self-limited nature of toxic 
nephrosis and the merits of conservative therapy but more particularly to stress that the 
treatment of carbon tetrachloride nephrosis should be directed chiefly toward the prevention 
and control of heart failure without regard to the concomitant azotemia and almost always 
without regard to the associated acidosis or electrolyte disturbances. 


Tue EstTIMATION OF TRICHLOROETHYLENE IN Bioop. F. H. Bratn and P. J. HELLIWELL, 
Biochem. J. 45:75, 1949. 


New conditions are described for the quantitative production of the colored compound from 
trichloroethylene and pyridine in the presence of alkali. A more efficient apparatus is described 
for the absorption of trichloroethylene steam distilled from blood. The apparatus could be used 
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for the recovery of traces of other volatile liquid compounds. It was shown that the con- 


centration of trichloroethylene in approximately 1 ml. blood samples can be estimated to the 
nearest microgram at concentrations between 1 and 12 mg./100 ml. 


AvutTHors’ SUMMARY. 


Tue Toxic Errects in MAN OF THE ANTICHOLINESTERASE INSECTICIDE PARATHION (P-NITRO- 
PHENYL DiETHYL THIONOPHOSPHATE). D. Gros, W. L. Gartick, and A. M. Harvey, 
Bull. Johns Hopkins Hosp. 87:106 (Aug.) 1950. 


According to Grob and his associates, parathion (0,0-diethyl-O-paranitropheny! thiophosphate) 
has been widely used as an insecticide during the past year, and important problems have arisen 
because of its toxicity in man. This communication describes the toxic effects of parathion 
in 32 men and 8 women following accidental exposure, and the relation of these effects to the 
depression of cholinesterase enzymes. Exposure to parathion has resulted in death in 6 men, 
severe but not fatal symptoms in 2 men and 2 women, and mild to moderate symptoms in 24 men 
and 6 women. The nature of the exposure is summarized in a table. Symptoms have not yet 
occurred following the ingestion of fruit or vegetables that had been sprayed with this com- 
pound, but this remains a possibility, since fruit harvested from trees that had been sprayed 
with 0.06 per cent parathion nine days before harvesting contained up to 0.09 mg. per pound of 
fruit. The length of exposure to this compound prior to the occurrence of symptoms varied 
from several hours to several weeks, and the degree of harm no doubt depended on the 
degree of exposure and of absorption. 

Manifestations that followed pzrathion exposure included muscarine-like, nicotine-like, and 
central nervous system effects, resembling those produced by the other organic phosphate anti- 
cholinesterase compounds, di-isopropyl fluorophosphate (DFP) and tetraethyl pyrophosphate 
(TEPP). Death occurred in coma 18 to 30 hours after the onset of symptoms, and usually 
after the occurrence of generalized convulsions. 

Parathion produced a marked depression of the cholinesterase activity of the plasma and 
red blood cells in all subjects examined, and a moderate depression of the cholinesterase 
activity of the tissues (including the brain) in the patients who died. Following cessation of 
parathion exposure the plasma and red blood cell cholinesterase activities were restored 
at rates which, after the first three days, were compatible with the regeneration of new 
enzyme protein by the liver and by the red blood cells. ‘ 

Most of the effects of parathion and almost all the effects of di-isopropyl fluorophosphate and 
tetraethyl pyrophosphate appear to be due to the depression of the activity of the cholin- 
esterase enzymes of the tissues. Differences between the clinical effects of these compounds 
can for the most part be explained by differences in their physical and chemical properties. The 
elevation of blood pressure and leukocyte count produced by parathion and the postmortem 
finding of hyperemia and edema of the organs suggest that this compound may have some addi- 
tional pharmacologic effect. 

Because of its high lipoid solubility and very slow rate of hydrolysis, the handling of 
parathion is especially hazardous. Recommendations are made for the safety of personnel 
exposed to this and other anticholinesterase compounds. 

The treatment of symptoms due to the organic phosphate anticholinesterase compounds relies 
chiefly on atropine. Supplementary measures include the removal of unabsorbed compound, 
parenteral replacement of fluids, the administration of oxygen and, if necessary, tracheal intuba- 
tion and artificial respiration. 


ToxicoLocy or OrGANIC PHOSPHATE INSECTICIDES. 
California Med. 73:183 (Aug.) 1950. 


The organic phosphate insecticides mentioned by Abrams and Leonard are hexaethyl 
tetraphosphate, tetraethyl pyrophosphate, also known under the name of vapotone,® and parathion 
which is 0,0-diethyl-O-paranitrophenyl thiophosphate. They are being widely used in the con- 
trol of mites, codling moths and other insects which may be resistant to DDT nd the older 
insecticides. They are applied to fruit orchards and other crops by airplane spraying, mechanical 
spraying from tractors and hand spraying. 


H. K. Asrams and A. R. LEONARD, 
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In the period between Jan. 1, 1948 and Aug. 31, 1949 there were 49 cases of organic phos- 
phate poisoning reported to the State Department of Public Health ir California. One case 
was fatal. Three deaths due to parathion poisoning in other parts of the country were reported 
by Hamblin in May 1949, and since that time the authors have had reports of two other 
fatalities outside California. 

The principle mode of action of the organic phosphates is the inactivation or destruction of 
the enzyme cholinesterase, producing a cholinergic action in mammals. The muscarine-like 
effect is the underlying cause of the multitude of symptoms. 

The authors give a tabulated summary of data regarding cases of parathion poisoning reported 
to the California health department. They also present case histories. Death in acute poisoning 
may be due to any one of the following mechanisms: (1) bronchial constriction with an out- 
pouring of mucous secretions resulting in mechanical asphyxiation; (2) central nervous 
system stimulation and irreversible depression; (3) stimulation and eventual depression of 
neuromuscular junctions; (4) accidents occurring as a result of the visual or the mental 
impairment. 

Atropine is a specific therapeutic agent against the parasympathetic stimulation. Large 
doses (1 to 2 mg.) should be administered early and repeated frequently as indicated by the 
clinical picture. Postural drainage and suction, if available, should be used to remove the 
excess bronchial secretions and maintain a patent airway. Artificial respiration should be 
employed if breathing has ceased, and the concomitant use of oxygen may be life saving. 

In discussing preventive measures, the authors stress that persons handling the substance 
should know about the toxicity. Contact with the bare skin must be avoided, but if it should 
accidentally happen, the parathion must be thoroughly washed off. Workmen should be provided 
with freshly laundered coveralls and should wear fresh clothing each day, including socks and 
underwear. In addition, sprayers or others who are likely to be drenched with the chemical 
should be provided with a cellophane cape and hat or other liquid-repellent garment, as ordinary 
clothing will prove to be merely a reservoir for further absorption. Inhalation should be 
avoided by use of a chemical cartridge respirator. An added safeguard is to avoid prolonged 
exposure. 

To date, no cases of poisoning due to ingestion of food sprayed with these materials have 
occurred. It is recommended that there be at least a 30 day interval between application of 
parathion and harvesting of the crop. 


Toxicity to Mice or CHLoRDAN Vapors AND SOLUTIONS ADMINISTERED CUTANEOUSLY. 
Husert Frincs and Josepn E. O’Tousa, Science 111:658, 1950. 


Mice breathing a low concentration of chlordan vapor showed, after a few weeks, a loss 
of activity and muscular coordination, although weight gain and appetite were normal. How- 
ever, half of them died before the fifteenth week, and all were dead in 16 weeks. Necrosis 
of the liver was found. These mice were normal in response to the audiogenic seizure test 
up to the ninth week; then susceptibility rose sharply. Mice breathing air saturated with 
chlordan immediately ceased feeding and drinking and huddled together. They apparently 
were blind after a few hours and lost all power of coordination. All died in four days when 
exposed continuously. Odorless kerosene, applied cutaneously, caused loss of fur, but no 
dermatitis or liver damage. Mice receiving 0.01 ml. of 2 per cent chlordan-kerosene solution 
daily for 5 days per week became distinctly excitable and hard to handle after about three 
weeks, although weight gain was normal and appetite was unimpaired. Of the 16 so treated, 
7 died before the end of the experiment (20 weeks). Autopsy showed typical liver damage. 
These mice were much more subject to audiogenic seizures than normal mice. There was 
no correlation between liver damage and seizures. Mice receiving 0.04 ml. of 2 per cent 
wettable powder suspension of chlordan for five days per week likewise became excitable after 
three weeks, but gained weight. Of the 16 in the group, $ died before the end of the 
experiment and autopsy showed typical liver damage. The susceptibility to audiogenic seizures 
was also increased, but there was no correlation to liver damage. This test shows promise as 
a means of detecting early intoxication, as it indicates damage to the nervous system before 
clinical symptoms appear. Chlordan may have value as a rodenticide. 


E. R. Ruston [Chem. Abstr.]. 
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Earty Detection or Leap Exposure. E. H. Scur6étz, J. Norweg. M. A. 70:607 (Oct. 1) 1950. 


Stippled cell counts performed in 1,066 cases in which workers in Oslo had been exposed to 
lead revealed pathologic values in 20 per cent of the cases. Counts varying from 500 to 900 
stippled cells per million were obtained in 11.6 per cent of the cases, from 1,000 to 2,400 in 
5.6 per cent and more than 2,500 in 3 per cent. Lead absorption was obviously most marked in 
lead welders (2,500 or more in 50 per cent). Next came storage battery workers, lead 
foundry workers, fingerprint experts, ceramic workers and automobile radiator workers. 
Printers were less exposed (only 0.5 per cent showed 2,500 or more). Clinical evidence of lead 
poisoning was encountered in 5 cases. If the count exceeds 5,000, the worker is temporarily 
removed from lead exposure. 

In 10 storage battery workers, the coproporphyrin content of the urine varied from 0.24 
to 1.72 mg. per liter. 

Simultaneous counts of stippled cells and basophilic aggregations were carried out in 
188 cases. Good correlation was found. Simultaneous counts of basophilic aggregations and 
reticulocytes in 96 cases (in 79 of them the patients had been exposed to lead) showed that 
the number of reticulocytes exceeded the number of basophilic aggregations in 21 per cent. 
In 6 cases in which there were more than 1,000 stippled cells per million and reticulocyte 
counts varied from 12 to 22 per thousand, the values of basophilic aggregations were normal 
(11 per thousand or less). It is concluded that as compared with the counting of stippled cells 
the counting of basophilic aggregations is Jess time wasting and is an easier method for 
untrained personnel. On the other hand, it fails in a certain percentage of cases, for which 
reason the Factory Inspection Board of Oslo keeps the stippled cell count as the standard 
hematological method for early detection of lead absorption. 


ADAPTATION OF AuTHOoR’s ENGLISH SUMMARY. 


Tue Toxicity or “Cotp-Wave” 
93:3400 (Oct. 1) 1949. 


A female hairdresser, aged 22, complained of malaise, nausea, vomiting and giddiness for 
about a year. During this time she had been using “cold wave” solutions for permanent waving 
and had at first suffered from a swelling and erythema of the skin of her hands, followed 
by desquamation. This had ceased to trouble her since she had been wearing rubber gloves 
for the application. 

Physical examination revealed no abnormality of any kind, but it was discovered that her 
symptoms were those of mild thioglycollic acid poisoning and that this is the main constituent 
of these cold wave solutions. Reference was made to a publication on the subject, issued 
by the U. S. Food and Drugs Administration (The Percutaneous Toxicity of Thioglycolates, 
The Toilet Goods Association, no. 7, May 16, 1947), from which it emerged that these 
substances are certainly potentially toxic but, except for those with an idiosyncrasy, are safe 
enough if carefully applied. 

A warning is given that such cases may occur more frequently in view of the introduction 
on a large scale of home permanent waving outfits, which make use of similar solutions. 
(See also Bull Hyg. 24:1019, 1949.) A. L. Wixner [Bull. Hyg.]. 


A. P. J. vAN per Burc, Nederl. tijdschr. v. geneesk. 


Medicine and Surgery 


VocaTIONAL REHABILITATION OF PsycHIATRIC PATIENTS. THomas A. C. RENNIE, TEMPLE 
Buriinc and LutHer E. Woopwarp, Pp. 133. New York, The Commonwealth Fund, 1950. 


This paper reports the results of a survey conducted by the Division on Rehabilitation, of the 
National Committee for Mental Hygiene, in New York, Connecticut and Michigan to determine 
vocational needs and opportunities for the psychiatrically handicapped patient. A group of 215 
postpsychotic patients with varying histories of mental illness were studied in the posthospitaliza- 
tion period. 

The survey attempts to discover during which phase of mental rehabilitation the patient's 
vocational rehabilitation should begin, and how the patient can be approached most satisfactorily. 
Certain mental patients are not suitable for vocational rehabilitation counseling; some should 
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begin vocational training while in the hospital, and most postpsychotic patients who are 
employed need vocational counseling from time to time. The screening of patients to determine 
suitable subjects and the most satisfactory training or rehabilitation procedures are discussed 
extensively. The relation of the postpsychotic patient to his job counselor and to his employer 
are also considered. 

The report lacks authoritativeness because of the small number of cases studied and the wide 
range of types of mental disability in the group selected. Case histories are well used as illustra- 
tive material. However, it is difficult, because of the size of the sample, to draw any definite 
conclusions from most of the statistical material presented. 


Vircinta E. Powerit, Needham, Mass. 


INJURIES TO THE LoweR EXTREMITIES AND THEIR SIGNIFICANCE IN INpUsTRY. C. C. SNYDER 
and T. G. Biocxer, Jr., South. M. J. 43:574 (July) 1950. 


Snyder and Blocker point out that in industrial accidents affecting lower extremities atten- 
tion must be given not only to proper treament but also to the insurance and compensation 
aspects. The surgeon usually has the responsibility of determining the duration of complete 
and partial disability and of outlining possible permanent limitations of the patient’s physical 
activity so far as his occupation is concerned. 

The importance of gravitational edema as a factor complicating all types of lesions of the 
lower extremity cannot be overestimated. A vicious cycle of electrolytic imbalance may be 
established, which will retard the healing process. An initial increase in capillary pressure 
augments capillary permeability and, in turn, produces an oxygen want with carbon dioxide 
accumulation and a massing of metabolites, all aggregates in the formation of stagnant extra- 
vascular fluid, which, being highly proteinized, furnishes an excellent culture medium for 
pathogenic organisms. As a result, lymphangitis may occur ani enhance further vessel blockage. 
Even though superficial healing occurs, the skin becomes atrophic, avascular, indurated and 
vulnerable to the slightest injury. Typical industrial injuries include crushing and avulsion 
wounds, severe lacerations, fractures, burns of all types and traumatic amputations. 

The authors discuss chronic lesions likely to result from industrial trauma and the psychoso- 
matic problem presented by such patients and then make suggestions about grafting operations. 
The aim should be to remove devitalized tissue, to restore the normal skin and underlying 
structures as nearly as possible, to achieve a functioning lower extremity and to restore the 
patient to optimum industrial fitness. 


CONSIDERATIONS OF PREVENTIVE MEpbICINE BAsED ON ONE YEAR OF EXPERIENCE WITH 
PertopicaL Fottow-Up Examinations. L. HANNAERT, Arch. belg. méd. sociale, hyg. 8:281 
(May) and 349 (June) 1950. 


Hannaert, in his capacity as chief of the medicosocial service of the National Bank of Belgium, 
performed periodical follow-up examinations on 646 employees, 506 men and 140 women, in the 
course of 1947. 

The results suggest that the most important principles which should be applied by a 
physician in charge of a service of preventive medicine are as follows: (1) Certain persons must 
be exhorted to submit to treatment; (2) constant care should be taken to give the right direc- 
tions to patients who were given wrong directions; (3) one should avoid mistakes which may 
jeopardize the much needed generalized establishment of centers of preventive medicine as well 
as the viability of already existing centers. The most important mistakes likely to occur are 
as follows: (1) not taking into consideration the abnormal emotivity of young persons unaccus- 
tomed to medical examinations; (2) diagnosing simple neuralgia in the presence of pain due to 
tuberculous corticopleuritis, or misconceiving a cutaneous eruption of syphilitic origin, or 
attributing menorrhagia caused by a large fibroma to premature menopause without performing 
adequate examination, or considering rapid loss of weight as caused by hyperthyroidism when 
it is caused by progressive tuberculosis ; (3) undermining the confidence of the patients by disre- 
garding certain complaints even though these may be entirely subjective. Exact discrimination 
of the rights and duties of the examining physician toward the examined person is of great 
importance. The “preventive” physician must show proof of even greater psychologic acuteness 
than the “curative” physician. 
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Follow-up examinations for many years enable one to make a synthesis of various pathologic 
conditions during a given period, and to watch for correlation between certain discontinued 
clinical manifestations and the appearance of a determined pathologic condition. 


Norse AND OccUPATIONAL DEAFNESS IN AN INDUSTRIAL PLANT. H. F. Fasritius, H. Stenwic 
and E. Tutts-Evensen, Nord. hyg. tidsk., 1950, no. 6, p. 157. 


The authors examined 179 workers who had noisy occupations—155 miners, 15 platers and 
9 machine house workers. Of the miners, 51 were examined both in 1943 and in 1947. Twenty- 
one workers who had undergone alterations of the drum membrane are not included in this 
material. 

The noise, mostly produced in closed rooms, was measured and found to be 90 to 109 phons. 
Forty-one per cent of the workers had ringing of the ears in connection with their work; 11 
per cent had constant ringing of the ears; 36 per cent themselves had found that their audition 
was bad. 

The auditory examinations showed that almost one half of the workers had a definite decline 
of their sense of hearing after the first five years of work in noise and that not one had a normal 
audition after 20 years. The comparative examination also showed that the decline of auditory 
sense distinctly appeared during the first years. The authors emphasize, therefore, that beginners 
should be given special attention and that systematic auditory examinations should be included 
in the prophylactic work. Noise-preventing precautions are discussed, as well as the necessity of 
noise measurement and protective arrangements for the workers. Finally, it is emphasized that 
all precautions against noise and against injuries resulting from noise are good economy for the 
plant and that information is necessary in order to stimulate the workers to active cooperation. 


ADAPTATION OF AuTHORS’ ENGLISH SUMMARY. 


Environmental Conditions 


Controt or Opors. E. R. WeAveER, Circular no. 491, United States Department of Interior, 
National Bureau of Standards. Pp. 12. April 17, 1950. 


The circular deals briefly with industrial odors and the common methods for their control: 
dilution, dispersal, burning, adsorption, solution and chemical action. Odors arising in house- 
holds and places of business are considered more fully. The methods used in industry are the 
only effective ones here also, although some are impractical or expensive in the home. The 
so-called deodorants, which (1) mask the odor, (2) dull the sense of smell or (3) irritate 
the olfactory organs, are shown to have only temporary effects, and the irritants, especially 
ozone, may be injurious. The author does not believe that chlorophyll is useful in deodorization. 
To control odors in sick rooms and hospitals, he recommends sufficient ventilation. The treat- 
ment of the entire subject is admittedly brief, and the author recommends McCord and Wither- 
ridge’s book (See Indust. Hyg. Digest, abstract 280, March 1949) for a fuller discussion. 


ADAPTATION OF INpUsT. Hyc. Digest ABstRACct. 


Determination of Air-Borne Contaminants 


SAMPLING CERTAIN ATMOSPHERIC CONTAMINANTS BY A SMALL SCALE VENTURI SCRUBBER. 


Paut L. Macitt, Myra Rorston, J. A. MacLeop and R. C. Capt, Analyt. Chem. 22:1174 
(Sept.) 1950. 


A portable device for sampling air contaminants permits the scrubbing of large volumes of 
air by a small volume of liquid. This facilitates chemical analysis of the collected materials by 
making it possible to obtain relatively high concentrations of contaminants in the scrubbing 
liquid. The action of this portable field unit is based on the principle used in the Venturi 
scrubbers employed to remove fumes from industrial stack gases. The pollutants examined 
include ammonia, sulfur dioxide, sulfuric acid and sodium chloride. The efficiency of the scrubber 
varies with the contaminants and may vary for the same contaminant in different physical 
conditions. With sodium chloride the efficiency was 96 per cent. With sulfuric acid the effi- 
ciency was about 44 to 65 per cent, depending on conditions. Recoveries of ammonia were about 
20 per cent when distilled water was used in the scrubber but were close to 100 per cent when 


0.1 normal sulfuric acid was used. Mary O. Apu, Boston 
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DETERMINATION OF SMALL AMOUNTS OF SULFURIC ACID IN THE ATMOSPHERE. Paut P. MADER, 
Wa tter J. Hammine and Anruony Analyt. Chem. 22:1181 (Sept.) 1950. 


A method was developed for determining small amounts (0.03 to 0.005 p.p.m.) of sulfuric acid 
mist in the atmosphere. For collection of the mist Whatman no. 4 filter papers were used in a 
glass holder. The filter papers had been previously washed with distilled water and air dried 
to remove any traces of acid and alkali, After the aerosol sample had been collected, the filter id 
paper was macerated in water, and the pu of the solution was determined. The solution was then 
titrated with 0.002 normal sodium hydroxide. The end point was the pu of carbon dioxide-free 
distilled water corrected for the filter paper acidity or alkalinity determined for the batch of filter 
paper used. A Beckman pu meter was used for the titration. The method gave recoveries of 90 
to 97 per cent. With the aid of this method it is possible to measure variations of the sulfuric 
acid content of air on an hourly basis. 


Mary QO. Ampur, Boston 


SAMPLING oF Liguip AEROSOLS BY WIRES, CYLINDERS, AND SLIDES, AND THE EFFICIENCY 
or IMPACTION oF THE Dropiets. H. D. LANDAHL and R. G. HERRMANN, J. Colloid Sc. 
4:103 (April) 1949, 


A method of sampling aerosols is presented, which relies on the measurement by chemical / 
analysis of the amount deposited by a cloud on selected surfaces. With such a method a source j 
of power is not needed; moreover, it is not necessary to prepare samples for microscopic 
examination. Wires, cylinders or slides may be used as collecting surfaces. The theory and 
the factors influencing accuracy are discussed at length, and numerous results are given. 


Inpust. Hye. Dicest. 
PROCEEDINGS OF THE First NATIONAL AIR PoLLuTION Symposium, Nov. 10 and 11, 1949, Los 


Angeles, sponsored by Stanford Research Institute. Paper. Pp. 149. Price $2.50. Stan- i 
ford Research Institute, Public Relations Office, Stanford, Calif., 1950. } 


The purpose of the meeting was to bring together workers in the field of air pollution to 
promote interchange of thought and comparison of ideas and methods. The ultimate objective 


was the establishment of a better understanding of the tolerable limits of air contamination 
from the point of view of community health. : 

The published transactions are a collection of short papers, by authors from the United \ 
States, on technics of sampling and analysis, sources and control of air-borne matter, meteoro- j 


pollution and the economics of air pollution. 


logical influences and visibility, biological effects of air-borne matter, national trends in air : 
The papers are excellent, well presented and exceptionally well edited and printed. 


Puitie DRINKER, Boston. 


Nire Aerosor Inpicator, A NEw Arp For Rap DETERMINATION OF Dust CONTENT IN THE 
Arr (1n SwepisH). GustaF LJUNGGREN AND ToRSTEN WILNER, Teknisk Tidskrift 
(Stockholm) 80:(June 10) 1950. 


The apparatus is essentially a small ultramicroscope in which particles are seen by cross 
illumination against a dark background. The equipment is easy to handle and is carried in a : 
convenient kit. 


The authors claim that it is useful particularly for particles in the size range ordinarily 
associated with production of silicosis. It makes possible the counting of particles the size of 
those in common smokes as well as those in dusts and fumes. 

The original article is well illustrated. 


Puitip DRINKER, Boston. 


Ventilating, Air Conditioning and Engineering Control 
Tue Disposa or Ort AND VaRNISH Fume, J. C. Ditrmer, Am. Paint J. 33 (Dec. 12) 1949. H 


The National Lead Company has made an extensive study of the problem of fume disposal, 
dust removal and air conditioning, with special application to linseed oil fume. The following ; 
types of equipment were considered inadequate: fume condensers, entrainment scrubbers, counter- 
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flow-packed tower scrubbers, oil-coated air filters, electrostatic precipitators and various makes 
of scrubbers using water or oil sprays. Preliminary investigation narrowed the field to burning 
the fume or scrubbing it with solvents, but the former was rejected as too expensive. The 
Pease-Anthony scrubber was found to be the most efficient of the devices available. Details of the 
preliminary tests and of the construction of the permanent apparatus are given. The greatest 
difficulty was in the elimination of the residual fume particles of 1 micron diameter, but that was 
accomplished by a combination of sufficient water and low volume of high density fume. Removal 
of fume is practically complete, as shown by smell, the most sensitive test. The effective ratio of 
size of water droplets to fume particles and the time of action of the sprays are discussed as 
important points, and several other factors are mentioned as contributing to the success of the 
operation. Developments of improvements under way are discussed. 

(Reprints may be obtained from Research Laboratories, National Lead Company, Brooklyn.) 


Inpust. Hye. Dicest. 


ConTROLLING Hoop Exuaust Atomic ENercy Lasoratories. Homer B. Cray, Heat- 
ing, Piping, and Air Cond. 22:77 (July) 1950. 


Because of the unusual hazards to health presented by many materials used in atomic energy 
work, special attention must be given to proper regulation of fume hoods and exhaust systems. 
Consideration is given to the design of the hood or canopy to provide the proper air pattern for 
collecting all or some part of the contaminants from the source, the design and construction of 
ducts to carry off the materials without excess condensation or concentration of contamination 
at any point, the collection of contaminants before releasing the transport medium, and the 
design and application of fans and blowers used in creating the proper exhaust air volumes. 


From NucLeaAR ScreNce ABSTRACTS. 


RouTINE VENTILATION SURVEYING IN SoutH WALEs ANTHRACITE Mines. E. M. 
Information Circular no. 7530, United States Department of the Interior, Bureau of Mines. 
Pp. 11. October 1949, 


This report describes the practice of a large British anthracite mining company in carrying 
out a routine program of ventilation surveying. Very few companies make complete surveys. 4 
The data collected include pressure and velocity measurement, from which are calculated pressure 
drops, zonal resistances and other derived data, and methane content. 


Inpust. DicEst. 


A Review or Dust-ALLAyING Practices AT WORKING Faces IN Some Bituminous CoAL 
AND LicNiITE Mines. J. J. Forses, R. K. FRANKLIN and S. T. REESE, Information Circu- 3 
lar no. 7566, United States Department of Interior, Bureau of Mines. Pp. 29. May 1950. j é 


Data on dust-allaying practices were compiled from the reports of Federal inspectors on 
1,637 bituminous coal and lignite mines in 23 states, employing nearly 300,000 men. Most of 
the information is presented in tabular form. It is shown that approximately one third of the 
mines employing 25 or more men provide no protection, or inadequate protection, against dust 
from the working face. In a still greater number of mines, the dust produced during loading 
and transportation is not being allayed effectively. Rock-dusting will reduce the dust explosion 
hazard in such mines, but dust allaying will reduce the explosion and pneumoconiosis hazard 
and provide better visibility. Generally dust allaying was practiced to a greater extent in 
mechanical-loading mines than in hand-loading mines with fewer workmen. Mines employing 
less than 25 men were not included in the study, but probably dust allaying is not practiced 
in many of them. 


CONDENSATION OF AUTHORS’ SUMMARY and CONCLUSIONS. 


Sarety IN Mines Researcu, Twenty-Seventh Report, 1948, Ministry of Fuel and Power, 
London, His Majesty's Stationery Office, 1950. 


During the year under review the main emphasis has been on the control of explosions, but 
increased attention has been given to other hazards. 

Various studies of the dust hazard have been carried on. Investigations of the performance 
of dust-sampling instruments have been continued. The British Konimeter gives results similar 
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to those yielded by the thermal precipitator with particle sizes of 0.9 to 510 microns. Studies 
have been made of the filter-stain method of sampling air-borne dust clouds. Some notes 
concerning the use of certain dust-sampling devices, based on underground experience, are 
given. When a densitometer is used for the evaluation of dust samples, the particle count is 
likely to be underestimated if there is a preponderance of fine particles. 

Among the new instruments which have been developed is a recording anemometer for 
measuring underground air movement down to a few feet per minute. It is of the heated 
thermocouple type and can be used in shotholes and in accessible partings in the strata. 

It is not accepted that the present method of using stone dust to prevent the spread of a 
coal dust explosion is the final solution, although at present it is indispensable. There are 
difficulties of application and control, and workers are exposed to additional dust. With 
modern mining methods more coal dust is produced than formerly, and careful attention is 
being given to the problems thus raised. The rate of deterioration of the incombustible content 
of road dust is being studied, as is also the consolidation of roadway dust by wetting solutions 
and calcium chloride. The explosion risk that may arise from the watering of the floors of 
roadways is under investigation. 

Other researches include studies of the incendiary effects of small sparks caused by the 
rupture of low power electric circuits, of the intrinsic safety of low power electrical apparatus, 
of electric shot-firing, of the safe use of explosives and of various matters connected with 
winding ropes and the support of workings. 

There is need for a readily portable instrument for measuring small concentrations of 


carbon monoxide. Tuomas Beprorp, London, England. 


New Stupies ON THE WETTING OF CoaL Dusts By AQuEOUS SOLUTIONS OF WETTING AGENTS, 
Communication no. 72, Dust Control, Institut d’ Hygiéne des Mines, A.S.B.L., Hasslet, 
Belgium, June 6, 1950. 


This is a series of tests in continuation of those reported in communication no. 66 on the 
determination of the ability of various wetting agents for wet coal dust. The tests consisted 
essentially in measuring the surface tension of solutions of several different wetting agents in 
distilled water, and the rate of immersion of coal particles dispersed on the surface of these 
solutions. 

Measurements of surface tension were made by means of a du Noity tensiometer which 
permits the measurement of the force required to lift a platinum ring previously immersed in 
the fluid. Immersion tests involved measuring the time required for the solution to wet 
completely a sample of about 100 mg. of coal dust dispersed on its surface under the influence 
of the agitation provided by a shaker table. The dust used in these tests was a soft coal dust 
collected from the air in the return air shaft of the Andre Dumont mine and which passed a 
no. 200 sieve (0.074 mm. openings). 

Five tables are given, listing the results as well as the name and the address of the 
manufacturer of each of the wetting agents used. A table is given showing the concentrations 
of the different wetting agents which yielded a rate of immersion of 3 mg./sec. 

The author warns against hasty generalizations from these results, since some of the wetting 
agents are greatly affected by the acid or the alkaline reaction of the water as normally 


encountered in practice. A. T. Rossano Jr., Boston 


Accidents and Their Prevention, Protective Equipment 


Sicut CoNseRVATION IN INpDUsTRY: A ProGRAM FoR ELIMINATION oF Eye Hazarps. E. W. 
GrirFEy, South. M. J. 43:940 (Nov.) 1950. 


According to Griffey, the files of several state industrial accident commissions and records 
from the United States Department of Labor show that the people of the United States experi- 
enced over 300,000 ocular injuries in 1947, of which 60 per cent were due to impact of foreign 
bodies of various types, while 20 per cent were due to chemical burns. These are the two greatest 
causes of injuries of the eyes in all industries. The cost of such injuries to industry was four 
times as great as that of any other one type of bodily injury. 
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The simplest kind of protective equipment, goggles, will protect the worker against 
practically all industrial injuries of the eyes. The types of equipment for special hazards, such 
as glass guards on grinding wheels, shields guarding welding or chipping operations, exhaust 
fan, and proper safety devices for handling corrosive liquids, should be selected by a team of 
physician and safety engineer, or those experienced in eye protection. 

The various visual functions in which defects may occur and create an employment handicap 
are to be considered both individually in relation to the job adaptation and also as integrated 
into a comprehensive sight-saving program. They include central vision acuity of each eye, 
determined separately for distance and near, binocular vision, muscular balance, peripheral 
vision and color vision. 


A Group oF Porsontncs By CARBON TETRACHLORIDE Usep IN Fire Extincuisuers. C. 
DeLecour and C. Amoupru, Rev. méd. miniére 2:28 (July-Aug.-Sept.) 1949. 


The incident described took place when a fire occurred in the place where two motors were 
housed, which drove a coal shaker at a pit head. Eight men took part in efforts to extinguish 
the fire, which lasted ten hours. For the purpose, carbon tetrachloride fire extinguishers were 
freely used. The men had to work bent double in a confined space charged with coal dust into 
which fresh air could not be introduced. Two men were exposed to the bad atmosphere for 
only 20 minutes; four worked until the fire was subdued, and two for the last two hours. The 
last two were most affected. Six men were only mildly affected with headache and nausea and 
quickly recovered. Two men were severely poisoned; one was in hospital for 14 days before 
his vomiting stopped and his kidneys resumed normal action. The other man was a habitual 
drinker ; he did not reach hospital until 15 days after the fire; there he rapidly collapsed and 
died two days later. Permission to make a postmortem examination could not be obtained. 
There is little doubt that this fatality was due to preexisting alcoholic cirrhosis of the liver. 
A discussion on carbon tetrachloride poisoning directs attention particularly to accidents with 
fire extinguishers. These may be due to ignorance of danger or to leakage of the apparatus. 
Further, if tetrachloride is subjected to unusually high temperatures, it may disintegrate to 
form oxychloride of carbon, carbon monoxide and hydrochloric acid, each of which may cause 
its own reactions. Fires are of different kinds: Wood, straw or paper are best extinguished 
with water; for oils and fats tetrachloride and methyl bromide are useful; electric short 
circuits call for the same substances, as well as sand or carbon dioxide. Some advantages 
would accrue from substituting methyl bromide for carbon tetrachloride, but, so long as care 


is exerted, tetrachloride need not be prohibited. From Bulletin of Hygiene. 


New Stupres oF WatTer-Spray Dritts at THE AMERCOEUR CoaL Mines, Communication 
no. 70, Dust Control, Institut d’Hygiéne des Mines, A.S.B.L., Hasselt, Belgium, March 10, 
1950. 


The latest model of a water spray drill developed by the Armand Colinet machine shop 
was tested at the Chuamonceau site of the Amercoeur coal mines during February 1950. The 
tests were performed in the first stope of the West Hermite coal mine at the 575 M. level. 
The stratum had a slope of 35 degrees and consisted of alternate layers of coal and rock with 
an over-all thickness of 90 cm. The working face was 55 ft. (16.5 M.) long, and mining 
progressed at the rate of 1 M. per day. 

The drill was a La Croix type M.B. 50, having two valves situated in the handle, one 
regulating the air and the other the water in the spray. The valves could be set in three fixed 
positions, closed, partially opened and fully opened. The flexible water hose was attached to 
the drill at the handle by means of a bayonet coupling, and the air hose was attached to the 
handle by a screw connection. 

During the eight days of this study, duplicate air samples were collected from the return 
air shaft by means of the M.S.A. midget impinger. Three samples of 10 minutes each were 
collected between 9:00 a. m. and noon with a half-hour interruption during the workers’ meal 
time. Data were simultaneously collected on air temperatures and humidity, ventilation rate, 
coal production, water consumption and moisture content of mined coal. 

Tabulated results indicated considerable fluctuation, due in part to erection of barricades, 
introduced during the second day, which retarded the fall of the coal in the stope. The 
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reduction of atmospheric dust as a result of using the water spray drills is reported to be 80 
per cent on a weight basis and 75 per cent on a count basis, with a water consumption of 
about 1 per cent by weight of the coal mined. 

In spite of this high degree of dust suppression, difficulties such as inadequate distribution 
of water in the stope and unsatisfactory connections which supported the flexible hoses from 
the mine wall, constituted mechanical problems still to be solved. } 4 


A. T. Rossano Jr., Boston. 


Radioactive Substances and X-Ray 


LEUKEMIA IN RApIOLoGIsts IN TWENTY YEAR Pertop. H. C. Marcu, Am. J. M. Sc. 220:282 
(Sept.) 1950. 


In the United States the incidence of leukemia in physicians who were not radiologists in 


the period from 1944 to 1948, inclusive, was 113 in 15,637 (0.72 per cent). The incidence in 

radiologists during the same period was 6 in 124 (4.84 per cent). These percentages approximate 

those reported for the previous 15 year period, 0.44 per cent and 4.57 per cent, respectively. The 

combined figures for physicians for the two decades 1929 to 1948, inclusive, are as follows: 

65,922 nonradiologists died, 334 of whom died of leukemia. During this same period 299 radio- ; 

logists died, 14 of whom had leukemia. The over-all incidence is 0.51 per cent for nonradiologists ' 

and 4.68 per cent for radiologists. Thus it is seen that the incidence of leukemia in radiologists ' 

is more than nine times as great as in nonradiologists. This difference has statistical significance. ; 

It is suggested that the increased incidence of leukemia in physicians as a whole as compared ' 

with the white adult male population might be due to the same factor of exposure of ionizing i 


radiation. From J. A. M.A 


Tue BrioLocicaL SIGNIFICANCE OF THE ROENTGEN. A. MUTSCHELLER, J. Invest. Dermat. 14:471 
(June) 1950. 


Experiments were performed on the depth of penetration of x-rays into human tissue, and 
the resulting erythema was noted. By placing a layer of ground beef of known thickness in f 
contact with the skin and applying a known sufficiently large radiation quantity to the surface 
of the ground beef to produce a distinctly visible erythema, the skin becomes a reagent for, or 
an indicator of, biological radiation effects. The radiation penetrating through the super- 
imposed ground beef and through the skin produces photo rays and scattered components of 
secondary rays which are propagated in all directions, except that the scattered secondary rays 
have a larger forward than backward component. If the skin is covered with a rather large 
thickness of ground beef, which has the same effect on the incident radiation as the skin and 
the subcutaneous tissues, or if the biological effectiveness is determined at a locus sufficiently 
deep in the volume of the irradiated tissues, the secondary components in the forward and the 
backward direction are equal, and it is then that secondary ray equilibrium exists. Determina- 
tions were also made on the radiation dose on the skin on the exit side. The analysis of the 
biological utilization of primary and secondary x-rays leads to the concept that a secondary 
ray equilibrium exists in a centrally located region of an exposed tissue volume, wherein the 
secondary radiation from other cells reaching a small volume or a cell is equal to the secondary 
ray quantity emitted from this small volume or cell. 


From NucLear ScreENcE ABSTRACTS. 


Some MEASUREMENTS OF GAMMA-Ray Dosr RECEIVED By A RADIOTHERAPIST DurING RADIUM 
Operations. J. L. Howortn, H. Miter and J. Water, Brit. J. Radiol. 28:245 (April) 
1950. 


The authors present experimental measurements of the gamma ray radiation received by a 
radiologist during the course of his routine duties. The data were obtained by insertion of a 
small “air wall” condenser chambers within the rubber gloves over the hands and fingers and 
by distributing ionization chambers over the body. Results are presented in the form of 
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roentgens delivered per milligram-minute of exposure, assuming that milligram-minutes are 
equal to % the product of the milligrams of radium used and the length of time required for 
its insertion. 

For the hands the average value obtained was 18 x 10-* r/mg.-min. and for the body 4.2 
Gm. r/mg.-min. The significance of these figures, of course, will vary with different radiologists 
depending on individual skill and the number and type of patients treated. On the basis of the 
single radiologist studied (one session of three cases per week or 665 mg.-min. of average exposure 
per week) the total radiation to the body was less than one-tenth the minimum acceptable 
British dose, namely, 0.1 r per day. The situation in the case of the hands is complicated, since 
there is no accepted tolerance dose. In the situation cited the hand dose is 1%4 times the total 
body tolerance value. Much higher localized doses, e. g., to the tips of the fingers, probably 


occurred. 
ed W. R. CuristeENsen, Boston. 


Some Cases or Rapration InyJury Work. S. Hutrserc, L. E. Larsson 
AND L. Extunp, Acta radiol. 33:376 (March-April) 1950. 


In Sweden all lesions due to radioactive substances must be reported to the Institute of 
Radiophysics. The radiation injuries that have been brought to the attention of the institute 
have been of two kinds: local injuries and blood damage. 

The obligation to report suspected radiation injuries is not always observed, and hence 
exact statistics on their incidence cannot be given. The National Insurance Board, which deals 
with cases in which compensation is claimed for loss of income through industrial disease 
or accident, dealt with only about 20 cases of presumed radiological injury during the period 
1941 to 1949. Decisions have not yet been reached in five of these cases. Compensation was 
authorized in three fourths of the others, whereas in the remaining fourth it was found that 
the injuries could not have been caused by radiation. 

The authors present the histories of eight patients who sustained radiation’ injuries. The 
first of these patients was a nurse who in her daily work was holding patients for the 
photographing of extremities and skull and who thus presumably had her fingers exposed to 
primary radiations. After her fingers began to show signs of atrophy and slight desquamation, 
she became more careful and did work in which her fingers were exposed to roentgen rays 
only a few times each month. The radiation injury reappeared, however, in a more aggravated 
form despite this reduced exposure. The skin began to peel off, and ulcers appeared on the 
fingers. She was then completely removed from radiological work, and the sores healed; even 
the desquamation ceased, although the atrophy still remained. The second and third patients 
were a clerk who was employed in miniature mass radiography and a dentist. The fourth 
was an engineer who was working with an x-ray diffraction apparatus and on one occasion had 
made an adjustment on the x-ray tube in which the anode was not well centered. He thought 
that while doing this he exposed his left hand to primary radiation. About three weeks 
later, three fingers of this hand showed an erythema, which later started to weep copiously. 
After the lesion healed, he carried on with roentgen work, but although he did not expose 
his hands to primary radiation, he noticed an increasing atrophy of the skin on the injured 
fingers. Later, blisters appeared on the same fingers, which soon broke down into sores. 
After three months this lesion was completely healed, but later the pain in the three 
fingers, especially the ring finger, again returned, and reddish areas appeared on these fingers 
in which the skin was atrophied. There was complete epilation in the atrophied areas. The 
danger in work with x-ray diffraction apparatus is understandable in view of the great 
dosage rate at the window (in this case about 1,000 r per second). The fifth patient whose 
case is reported was a nurse who sustained a radiation injury while working with radium. 

The remaining three patients sustained radiation injuries while undergoing reduction of 
fractures. 
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News and Comment 


CHILDREN’S ACCIDENT HANDBOOK 


A new procedure in accident prevention has been initiated by the Children’s Hospital of 
Boston. In this issue (p. 225) is described a small handbook issued by the hospital to aid not 
only in attempting to prevent some of the many accidents to which children are subject in 
the home but also in supplying to parents and others who have the care of children brief 
instructions as to what to do and what not to do if such accidents occur. i 

The booklet (25 cents a copy) is attractively designed; it is quite brief and should be of i 
great service to parents, maids, nurses, baby sitters and even to grandparents in preventing and j 
in taking care of home accidents. This booklet has proved extremely popular. The first 
edition has been exhausted and literally thousands of copies are being ordered by organizations 
and firms for their customers and employees and by physicians for the parents of their patients. 

The ease of references, the reliability of the instructions and their very briefness will 
undoubtedly create a wide demand for this little booklet. 

The Children’s Hospital is to be congratulated on this forward step in preventive medicine 
for children. 


APPOINTMENT 


Dr. C. Richard Walmer, medical director of the Industrial Hygiene Foundation since 1946, ; 
has been appointed managing director to succeed the late John F. McMahon. The industrial j 
Hygiene Foundation is a nonprofit research organization of more than 350 companies and MW 
industrial associations for advancing industrial health, improving working conditions and 
bettering human relations. These affiliated members of the Industrial Hygiene Foundation, i 
are entitled to the advisory and research services of other specialists in health problems, plus i 
the technical facilities of Mellon Institute, where the headquarters of the Foundation are located. 


DR. STERNER SUCCEEDS DR. SAWYER 


On Jan. 1, 1951 Dr. James H. Sterner succeeded Dr. William A. Sawyer as medical director 


of Eastman Kodak Company. Dr. Sawyer will continue with the company as medical 
consultant. 


COUNCIL ON INDUSTRIAL HEALTH OF THE AMERICAN MEDICAL ASSOCIATION 
News Letter, Feb. 1, 1951 


It is now firmly established that accidents are a principal cause of mortality in the working 
and production decades. It is equally apparent that health, safety and accident prevention work 
are inseparably integrated disciplines which must demonstrate the very epitome of teamwork if 
a further significant reduction of accident rates is to be effected. 

The American Medical Association, by its platform for improved health and safety, has 
committed itself to a plan of cooperating with agencies whose objectives are the improvement 
of the health of the nation and the reduction of accidents that occur in industry, on the farm, 
at home and on the highway. 

The Council on Industrial Health has in recent months attempted to set up a relationship with 
the National Safety Council which will ultimately define how physicians can contribute more 
effectively. The importance of accidents as a leading cause of death during the working years 
was accepted as the concept which should inspire joint action. It was thought that the good 
results already obtained could be further improved by: 

1. Better coordination between the biological and engineering sciences. 

2. Improvement in the character of liaison between the parent organizations. 

3. More effective local organization between the safety groups and professional societies. 
Strong emphasis should be placed on demonstrations of safe practices for school children and 
full exploration of all means for adult education. 
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4. Specific plans to interest individual physicians in accident prevention. This was thought 
to be the key to home accident control. 

Because of these interests, it is a source of satisfaction to note that definite progress is being 
made in the reduction of the number of accidents occurring in industry. In the Monthly Labor 
Review for October 1950, the Bureau of Labor Statistics of the United States Department of 
Labor reports that the number of work injuries in the United States decreased during 1949. 
This is the first time that the accident rate for all manufacturing returned to the low level of 
prewar years. In the manufacturing group there was an average of 15 injuries for each one 
million employee-hours worked, compared with 17.2 in 1948. In the nonmanufacturing industries 
the record showed less improvement. 

The injury severity rate as determined by averaging the number and the seriousness of 
accidents for all manufacturing decreased slightly from 1948 to 1949. This was due entirely 
to the relatively large decrease in the number of accidents, which counteracted a 12 per cent 
increase in the average days lost per case. The highest severity rate among the manufacturing 
industries was found in logging. Other industries with high severity rates were sawmills, 
breweries and cut stone products. For all construction the average severity rate was 3.9, 
compared with 1.4 for all manufacturing. This, however, represents a substantial improvement 
over the rate of 5.0 recorded in 1948. 

With production schedules rapidly increasing in response to the needs created by our declared 
state of national emergency, a real challenge is presented to reduce the injury rates beyond the 
prewar levels which have just been attained. Authorities in the safety field agree that roughly 
85 per cent of all accidents are now due to human failure. Reduction of the number of accidents 
caused by these human failures can be effected by the application of the points cited above as 
jointly enumerated by the National Safety Council and the Council on Industrial Health. 
On the local level, physicians and safety organizations must integrate their skills and efforts if 
we are to combat successfully this drain on our effective work force. 


SPECIAL NOTICE 


For the general information of indexers, catalogers and library personnel with reference to 
the listing of the new title of this journal, we advise that the Quarterly Cumulative Index 
Medicus policy be followed. The Quarterly Cumulative Index Medicus with its volume 49 
(January-June 1951) will list this journal under the new title, so that the letters A. M. A. 
will be included as an integral part of the title. For the completion of volume 48 (July- 
December 1950) the Quarterly Cumulative Index Medicus will continue to use the old title, 
without adding the designation A. M. A. 
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Book Reviews 


A Syllabus of Laboratory Examinations in Clinical Diagnosis. Pages 496. Price $4.50. 
Harvard University Press, Randall Hall, Cambridge, Mass. 


An entirely new approach to the writing of textbooks on laboratory medicine has been made 
in this book edited by Dr. Thomas Hale Ham, of Harvard Medical School, and written by more \ 
than 30 active clinical investigators. 

The subtitle, “Critical Evaluation of Laboratory Procedures in the Study of the Patient,” is 
an accurate statement of its general character. In the introduction the authors have come face a 
to face with the statistical facts of life as applied to laboratory medicine, and have summarized Fi 
in an excellent manner some of the sources and the magnitude of the errors involved in the 
various common determinations. The concept that all laboratory determinations must be admitted 4 
to have a certain amount of error has been kept in mind throughout the book and is largely 
responsible for the intelligent appraisal of the various tests. 

In addition to a sound evaluation of the errors involved in the various tests, the authors have 
been unusually successful in describing some of the vital facts which are usually omitted but 
which skilled technicians know are essential to good results. This is particularly true in the 
section on hematology. 

In concentrating on the more common every-day tests being conducted in medical laboratories, 4 
it has naturally been necessary to make some of the sections very brief; for example, leukemia is % 
disposed of in approximately one page. However, it is stated in the introduction that a com- 
panion volume will be available entitled, “A Color Atlas of Morphologic Hematology with a 


Guide to Technique and Clinical Diagnosis,” by Geneva A. Daland, edited by Thomas Hale 
Ham, M.D., color plates by Etta Piotti, published by Harvard University Press. There are 
many original tables which would appear to be invaluable in aiding students and physicians to 
understand the significance of the results obtained in the various tests, and a bibliography which i 
is unusually complete and well chosen. i 
It is the opinion of the reviewer that this is one of the most significant books in the field of 
laboratory medicine since the publication of Peter and Van Slyke’s “Quantitative Clinical 
Chemistry.” It is hoped that future editions of this book will be reproduced in a somewhat more 
permanent binding and with standard type. Davin W. Fasset, M.D., Rochester, N. Y. 


Accident Handbook. Compiled by members of the staff of the Children’s Hospital, Boston. 
Price, 25 cents. Pp. 24. The Children’s Medical Center, Inc., 300 Longwood Ave., 
Boston 15, 1950. 


The Children’s Hospital, a unit of the Children’s Medical Center, of Boston, has recently 
issued a new type of accident handbook for parents of children. This publication was brought a 
about because accidents are “one of the leading causes of death and an outstanding cause of 
permanent and disabling injuries among children.” Home accidents, according to the National 
Safety Council, account for more than 2/5 of all these accidental deaths. 

Many children are brought to the Children’s Hospital because of home accidents, and % 
the public relations department of the hospital and the staff have compiled this 24 page booklet 
with two purposes in mind—“to serve as a guide to the elimination of possible hazards in 


the home and to offer immediate help in the handling of accidental injuries should they occur.” ; 
It is not intended to be a pamphlet on first aid, but it does contain brief directions as to 
What to Do and What Not to Do in case of injury. 


The booklet takes up, in eight sections, eight important injuries of children, with a tab 
index for each item—head injuries, burns, poisons, cuts, fractures, bites, convulsions and 
foreign bodies. Included in the small booklet are small pertinent illustrations and several 
paragraphs in each of the above sections, telling the parents what to do and—fully as important 
—what not to do. The directions are all brief and to the point. 

The booklet includes a short list of items to keep on hand for use in case of accidents. 
There is also a safety check list with which parents may check the dangerous points in their 
homes. Furthermore, the booklet has a perforated corner for a string so that it may be 
hung near the telephone. Space is also provided on the back cover for the telephone numbers 
of doctor, druggist, fire and police departments, hospital and taxi. 
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M.S. A. Comfo 


‘ Workmen exposed to oxides of beryllium, radio 
Ntra-Filter active dusts, and similar hazardous particulat 
matter significantly more harmful than lead, 
& effectively safeguarded by this new Comfo respirator. 
The new Ultra-Filter is the most efficient mechat 
respirator ical filter commercially available. Its capability 
substantiated by a simple test; tobacco smoke blo 


provides through it is ee removed from the exhal 
e 


breath. Since size particles in freshly generated smo 


fall within a size range from 0.05 to 0.1 micron 


new protection diameter, this provides quantitative confirmation 


filtering ability. 


. Other features of the respirator include the Co 
against cushion facepiece with soft rolled edge that esta 
lishes a quick, gas-tight seal; aluminum filter ré& 


ceptacles, which resist heat and corrosion, and per 
dusts, fumes ready replacement of filters; and easy maintena 
—except for the filters—can be washed and steriliz 
and smokes Bulletin No. CR-27, just off the press, gives f 
details. Ask for a copy. 


MINE SAFETY APPLIANCES COMPANY 
BRADDOCK, THOMAS AND MEADE STREETS 
PITTSBURGH 8, PA. 


at your service 
54 BRANCH OFFICES IN THE UNITED STATES AND CANADA 
% Call the M-S-A man on your every safety 
problem .. . his job is to help you. 
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SEX EDUCATION 


BOOKLETS 


@ FOR YOUNG PEOPLE 
Parents will find the heip they are seeking in this modern 
series of parophiets by Dr. Thurman B. Rice. Being a physician, 
biologist and teacher, as well as the father of a family, Dr. Rice 
is well equipped to deal with this difficult subject properly and 
helpfully. 


THOSE FIRST SEX QUES- 
TIONS 


Vor the parents of very young 
children. Answers to the 
groping questions of the lit- 
tlest ones. 40 pages. 25 cents. 


THE STORY OF LIFE 


For boys and girls ten years 
of age, telling them how the 
young come to plants and 
human parents. 36 pages. 25 
cents. 


SEX FOR THE PRE- 


SCHOOL CH 


By Harold E. Jones and Katherine 
Read. 12 pages. 


SEX EDUCATION FOR THE TEN 
YEAR OLD 
By Marjorie Bolles. 12 pages. 15 


cents. 


SEX EDUCATION FOR THE ADO- 
LESCENT 


By George W. Corner and Carney 
Landis. 20 pages. 


15 cents. 


HOW LIFE GOES ON 

For girls of high school aze. 
Their role as mothers of to- 
morrow. 44 pages. 25 cents. 


IN TRAINING 

For boys of high school age, 
interpreting their adolescent 
development in terms of ath- 
letic and other achievements. 
50 pages. 25 cents. 


THE AGE OF ROMANCE 


For young men and women, 
dealing with the problem as 
a unit for both sexes. 44 
Pages. 25 cents. 


25¢ each 
Set of five in 
file case, $1.00 


FOR ADULT READING 


15 cents. 


SEX EDUCATION FOR THE MARRIED 
COUPLE 


By Emily Hartshorne Mudd. 12 pages 
15 cents. 
SEX EDUCATION FOR THE WOMAN 
AT MENOPAUSE 
By Carl J. Hartman. 12 pages. 
Set of 5 titles as above, 50 cents 
GETTING READY FOR MARRIED LIFE 
a Howard Dittrick, 29 pages. 20 
cents. 


THE FACTS ABOUT SEX 

By Audrey McKeever. To be read by 
parents or children. 16 pages. 15 cents. 
ANSWERS TO PRACTICAL QUESTIONS 


ON MENSTRUATION 
By Margaret Bell. 8 pages. 10 cents. 


HELP FOR CHILDLESS COUPLES 
By J. D. Wassersug. 6 pages. 10 cents. 


THE WORD YOU CAN’T Y (MAS- 
TURBATION) 


By Hannah Lees. 8 pages. 10 cents. 


Also. . 


Quantity prices 
quoted on request 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street 
Chicago 10, Ill. 
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Doctor tere is a protective skin creme now accepted 


by the Committee on Cosmetics of the AMERICAN MEDICAL 
ASSOCIATION— 


CASIL PROTECTIVE SKIN CREME 


It is quick and easy to apply. The Protective film guards the skin and 
it washes off in water. No dirt—pigments—or paints can touch the 
skin when CASIL PROTECTIVE SKIN CREME is applied properly. 
Less than .5 of 1% free alkali. 


Thirty days or monthly buying suggested. Price $8.50 per case of 
4—5 # cans. F.O.B. Chicago. 


Send order to: P.O. Box 208, Evanston, Illinois, or telephone UN 4-7339 
(exchange is University). 


THE DERMO COMPANY 


MEDICAL RESEARCH COUNCIL 
of 
GREAT BRITAIN 


Selected Publications 


Report of the Medical Research Council for 
the Years 1945-1948. $1.25 


Social Consequences of Pneumoconiosis. By 
P. Hugh-Jones and C. M. Fletcher. 
Memorandum No. 25 40c 


The Relation between Illumination and 
Visual Efficiency—the Effect of Brightness 
Contrasts. By H. C. Weston. 

1. H. R. B. Report No. 87 25c 


Studies in Air Hygiene. By R. B. Bourdillon, 
O. M. Lidwell, J. E. Lovelock and others. 
Special Report No. 262 $1.70 © 


British GOVERNMENT PUBLICATIONS : SECTIONAL 
List No. 12 


A Catalogue of the Publications of the Medical Research 
Council and their Industrial Health Research Board. 
Free of charge. 
Obtainable from 
BRITISH INFORMATION SERVICES 
30 Rockefeller Plaza New York, 20 
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LIGHTFOOT SCHULTZ CO., 663—Sth AVE., NEW YORK 22 


Parenteral administration of Luminal Sodium promptly tones down nervous sys- 
tem excitement. Whether manifested as convulsions, psychic agitation, or perni- 
cious vomiting, nervous overactivity is controlled profoundly and for prolonged 
periods with Luminal Sodium in adult doses of from 2 to 5 grains. 


LUMINAL SODIUM is supplied in... 
Hypodermic tablets of 65 mg. (1 grain), bottles of 50 and 500, for subcuta- 
neous or intramuscular injection; 


Powder, ampuls of 0.13 Gm. and 0.32 Gm. (2 grains and 5 grains), boxes of 
5, 25 and 100, for subcutaneous, intramuscular and (exceptionally) 
intravenous injection; 


Solution in propylene glycol, ampuls of 2 cc. (0.32 Gm. «5 grains), boxes of 
5 and 100, for intramuscular injection only, 


ampuls is sieveni for easy and clean opening. In making the file cut 
only moderate pressure is required. 


LUMINAL 
The Brand of, 


BACKED BY MORE THAN 30 YEARS OF EXPERIENCE 


Luminal, trademark reg. U. S. & Canada 


Be 

inc. 
New York, NY. WinosoR, ONT. 


